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SYLLABUS 


This  study  investigated  the  water  resource  problems  of  the  West- 
field  River  Basin  in  southwestern  Massachusetts  and  focused  on  the 
flood  problem  in  Westfield.  This  growing  city  of  32,000  people 
is  faced  with  the  most  serious  flood  threat  of  any  community  in  the 
four-state  Connecticut  River  Basin,  due  to  its  historic  and  extensive 
development  of  the  flood  plain.  It  is  estimated  that  a recurrence  of 
the  flood  of  record  of  August,  1955  — which  caused  $8  million  in 
damages  — would  today  produce  $100  million  of  damage. 


Of  all  the  structural  and  non-structural  solutions  studied,  only 
local  protection  works  were  found  to  be  capable  of  providing  adequate 
protection  up  to  the  Standard  Project  Flood.  Eight  plans  were 
analyzed,  each  one  a variation  of  the  basic  system  of  dikes  and  walls, 
channels,  gates,  pumping  stations  and  associated  appurtenances 
proposed  in  previous  studies. 


The  selected  plan,  8-1/2  miles  of  earth  dikes  in  a two-loop 
configuration  with  three  new  channels  and  six  ponding  areas,  would 
eliminate  flood  damage  in  the  most  highly  developed  1,700  acres  of 
downtown  Westfield  lying  in  the  flood  plain  of  the  Westfield  and 
Little  Rivers  and  Powdermill  Brook.  Total  cost  of  the  project  is 
$39,100,000,  of  which  $34,300,000  is  Federal  and  $4,800,000  is  non- 
Federal.  Annual  maintenance  would  be  $20,000.  With  a project  life  of 
100  years,  average  annual  benefits  would  be  $3,707,000  and  total 
annual  costs  would  be  $2,980,000.  The  project  is  economically  justi- 
fied with  a benefit-cost  ratio  of  1.24. 


The  project  is  not 
required  commitment  for 
an  early  warning  system 
is  strongly  recommended 


recommended,  due  to  the  absence  of  the 
local  participation.  Timely  establishment  of 
and  evacuation  plan  by  the  city  of  Westfield 
to  protect  public  health  and  tsaf^ty . 

Accession  For 
"wns  GR.uf 
I>DC  TAB 
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CONNECTICUT  RIVER  BASIN 
WESTFIELD  LOCAL  PROTECTION 
WESTFIELD,  MASSACHUSETTS 
FEASIBILITY  REPORT  FOR 
WATER  RESOURCES  DEVELOPMENT 

THE  STUDY  AND  REPORT 

PURPOSE  AND  AUTHORITY 


The  purpose  of  this  study  was  investigation  of  the  flood  and 
associated  water  resources  problems  of  the  city  of  Westfield  to 
develop  the  most  suitable  plan  for  their  solution,  consistent  with  the 
area's  economic,  social  and  environmental  well-oeing. 

In  June  1970  the  Comprehensive  Water  and  Related  Land  Resources 
Report  for  the  Connecticut  River  Basin  was  completed.  The 
coordinating  committee  which  guided  that  study  recommended  a 1980 
Connecticut  River  Basin  Plan  to  meet  the  immediate  water-related  needs 
of  the  basin.  One  element  of  that  plan  was  a reauthorization  of  the 
Westfield  Local  Protection  Project  with  construction  essentially  as 
previously  authorized,  except  that  the  project  would  be  modified  to 
Include  the  part  of  Westfield  north  of  the  Westfield  River. 

This  report  is  submitted  in  compliance  with  the  1980  Connecticut 
River  Basin  Plan  recommendation  and  in  partial  compliance  with  a 
resolution  by  the  Committee  on  Public  Works  of  the  United  States 
Senate,  adopted  11  May  1962,  authorizing  a rev-'ew  of  the  existing 
reports  on  the  Connecticut  River  Basin. 


SCOPE  OF  THE  STUDY 

This  report  presents  the  studies  for  flood  control  and  related 
water  resources  problems  for  the  city  of  Westfield  in  the  Westfield 
River  Basin.  The  city  of  Westfield  and  its  location  in  the  Westfield 
River  Basin  is  shown  on  Plate  l.  The  study  focuses  on  problems 


associated  with  the  main  portion  of  the  city  of  Westfield  including 
flood  control,  recreation,  water  quality,  environmental  quality  and 
social  well-being  of  residents  in  the  area  and  in  the  community. 

Flood  problems  were  investigated  and  analyzed  in  sufficient  depth  and 
detail  to  permit  selection  of  a plan  of  improvement  consistent  with 
the  needs  in  the  area  and  in  accord  with  the  plans  of  concerned 
agencies  and  the  desires  of  local  interests. 


STUDY  PARTICIPANTS  AND  COORDINATION 


The  New  England  Division,  U.S.  Army  Corps  of  Engineers,  had 
principal  responsibility  for  conducting  and  coordinating  this  study 
and  preparing  this  report.  During  the  course  of  the  study,  numerous 
formal  and  informal  meetings  were  held  with  appropriate  Federal  and 
State  Government  agencies,  local  officials  and  interested  citizens  to 
coordinate  proposals  with  their  plans  and  goals.  These  organizations 
i nc luded ; 

- U.S.  Environmental  Protection  Agency 

- U.S.  Fish  and  Wildlife  Service 

- U.S.  Department  of  Agriculture 

- Massachusetts  Division  of  Fisheries  and  Game,  Connecticut 
Valley  Wildlife  District  and  Field  Headquarters 

- Massachusetts  Water  Resources  Commission 

- Executive  Office  of  Environmental  Affairs,  Massachusetts 
Department  of  Environmental  Management 

- Massachusetts  Department  of  Public  Works 

- Board  of  Selectmen,  West  Springfield,  Massachusetts 

- Westfield  River  Watershed  Association,  Inc. 

- Planning  Board,  City  of  Westfield 

- Hampden  Conservation  District 

- Sierra  Club 

- Massachusetts  Audubon  Society 

M 

A public  meeting  was  held  in  Westfield  on  18  March  1975  to 
present  alternative  flood  protection  proposals  and  solicit  the  views, 
interests  and  ideas  of  Government  agencies,  local  residents,  utility 
companies  and  other  public  and  private  Interests.  As  a result  of  this 
meeting,  additional  plans  for  flood  protection  were  included  in  the 
s tudy . 
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THE  REPORT 


This  report  consists  of  a main  report  written  in  nontechnical 
language,  a technical  appendix,  pertinent  correspondence , a cultural 
resources  reconnaissance  report,  and  a revised  draft  environmental 
impact  statement  setting  forth  a qualitative  assessment  of  the 
project's  likely  impact  on  the  natural  environment. 


PRIOR  STUDIES  AND  REPORTS 

Flood  control  in  the  city  of  Westfield  has  been  considered  or 
discussed  in  the  following  reports  since  1959: 

1 . Northeast  Flood  Studies  — Interim  Report,  Westfield  River, 
Corps  of  Engineers,  November  1959.  Prepared  in  response  to  public 
concern  following  the  August  1955  flood,  this  survey  level  report 
reviewed  the  flood  problems  of  the  Westfield  River  watershed  and 
recommended  that  the  authorized  plan  for  flood  control  in  the 
Connecticut  River  Basin  be  revised  to  include  the  Westfield  Local 
Protection  Project. 

2 . Powdermill  Brook  Watershed  Protection  and  Flood  Prevention 
Project . Prepared  by  the  Hampden  Soil  Conservation  District  and  the 
city  of  Westfield  with  assistance  from  the  1J.S.  Department  of  Agricul- 
ture and  completed  in  1961,  this  report  resulted  in  construction  of 
the  Powdermill  Brook  and  Arm  Brook  projects  by  the  Soil  Conservation 
Service. 

3.  Design  Memoranda.  The  following  seven  design  memoranda  for 
the  Westfield  Local  Protection  Project,  as  proposed  in  the  early 
1960's,  have  been  published  by  the  Corps  of  Engineers: 

1.  Hydrology  and  Hydraulics,  31  October  1963 

2.  General  Design  (including  Site  Geology),  18  December  1963 
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3.  Concrete  Materials,  9 November  1962 

4.  Embankment  and  Foundations,  12  February  196'* 

5.  Pumping  Station,  24  June  1964 

6.  Dptai 1 Design  Walls  and  Miscellaneous  Structures, 

28  August  1964 

7.  Real  Estate,  1 March  1964 

4 . Flood  Plain  Information  Report,  Westfield,  Mass . Th i s 
report,  completed  by  the  Corps  of  Engineers  in  1969,  delineated  the 
flood  plains  for  the  Westfield  and  Little  Rivers  within  the  Westfield 
city  limits. 

5 . Work  Plan  for  Watershed  Protection  and  Flood  Prevention;  West 
Branch  of  the  Westfield  River  Watershed,  Berkshire,  Hampden  and 
Hampshire  Counties,  Massachusetts.  This  report  was  orepared  by  the 
Massachusetts  Department  of  Natural  Resources  and  the  Soil  Conserva- 
tion Districts  of  the  Soil  Conservation  Service  and  completed  in  July 
1969.  It  dealt  with  flooding  and  other  water  resource  problems  within 
the  drainage  area  of  the  West  Branch  of  the  Westfield  River  and 
recommended  the  construction  of  11  dams  to  reduce  erosion  and  sediment 
production,  retard  floodflows  and  enhance  recreation  opportunities. 

6 . Comprehensive  Water  and  Related  Land  Resources  Investigation 
of  the  Connecticut  River  Basin.  Completed  in  1970,  this  report  was 
prepared  by  the  interagency  Connecticut  River  Basin  Coordinating 
Committee  with  the  New  England  Division,  Corps  of  Engineers  acting  as 
the  chair  agency.  Improvements  proposed  included  local  flood  protec- 
tion in  the  city  of  Westfield. 

7 . Present  Status  of  Elements  for  Flood  Damage  Reduction  — 
Holyoke,  West  Springfield  and  Westfield,  Massachuset ts . This  report 
was  prepared  by  the  Center  of  the  Environment  of  Man,  Inc.,  for  the 
New  England  Division,  Corps  of  Engineers  in  1974.  It  assessed  the 
present  status  of  flood  damage  reduction  elements  in  the  communities 
of  Holyoke,  West  Springfield,  and  Westfield.  The  report  was  prepared 
as  part  of  the  Connecticut  River  Supplemental  Study. 

8.  The  Rivers  Reach.  Completed  in  December  1976  by  the  New 
England  River  Basins  Commission,  this  report  developed  a regional 
strategy  to  reduce  existing  and  future  flood  damage  and  recommended 
structural  and  nonstructura 1 solutions  for  communities  such  as  West- 
field  which  have  the  most  severe  problems. 

9.  Knightville  Dam  Modification.  Prepared  by  the  Corps  of 
Engineers  and  completed  in  June  1978,  this  report  addressed  the 
feasibility  of  modifying  the  Knightville  Dam  to  provide  storage  for 
additional  flood  control,  a recreational  pool  or  low  flow  augmentation 
to  enhance  downstream  fishing.  It  concluded  that  modifying  the  dam 
for  these  purposes  would  not  be  feasible,  either  economically  or 

envi ronmenta 1 ly . 
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RESOURCES  AND  ECONOMY 


l j 


OF  THE  STUDY  AREA 


Westfield  is  a prosperous,  growing  city.  Unlike  other  communities  in 
the  watershed  of  the  Westfield  River,  its  population  has  grown  steadily 
over  the  last  quarter  century.  It  has  a diversified  economy  consisting  of 
industry,  commerce  and  agriculture.  Extensive  residential  development 
radiates  out  from  the  downtown  core.  Recreational  opportunities  abound  in 
the  sparsely  developed  countryside  surrounding  the  city,  which  enjoys  a 
mild  climate.  It  is  accessible  by  major  transportation  modes  and  still  has 
substantial  amounts  of  undeveloped  land.  Westfield  is  the  kind  of 
community  that  is  likely  to  benefit  from  the  growing  national  trend  toward 
living  and  working  in  smaller  cities.  Because  a large  portion  of  the  city 
is  located  within  the  flood  plain,  the  ever-present  danger  of  flooding 
cannot  help  but  have  significant  impact  on  the  city's  future  prosperity. 
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ENVIRONMENTAL  SETTING 


Tlic  Westfield  River  drains  the  fifth  largest  watershed  in  the  Con- 
necticut River  Basin.  It  has  a drainage  area  of  517  square  miles  covering 
a large  portion  of  the  eastern  slopes  of  the  Berkshire  Hills.  Located 
within  Berkshire,  Hampden  and  Hampshire  Counties  of  western  Massachusetts 
and  with  small  portions  in  Franklin  County,  Massachusetts  and  Hartford 
County,  Connecticut,  its  upper  reaches  are  generally  hilly  with  narrow, 
steep-sided  valleys.  Ridges  in  the  headwaters  rise  500  to  900  feet  above 
adjacent  valleys.  In  the  eastern  extremity  of  the  watershed,  the  valley  of 
the  main  stream  emerges  from  the  hilly  terrain  into  flatter  lowlands, 
flowing  through  the  city  of  Westfield  and  eastward  to  the  Connecticut 
River.  Plate  No.  1 shows  a map  of  the  watershed. 

VEGETATION 


The  various  types  of  growth  in  the  central  portion  of  the  basin  are 
referred  to  as  transitional  forest.  The  warmer  eastern  section  consists 
mainly  of  oak-hickory  forest.  With  the  exception  of  the  southeastern 
industrial  centers,  the  basin  is  heavily  wooded  with  natural  second  and 
third  growth  forests.  The  damp,  cool,  mountainous  western  section  is 
characterized  by  northern  hardwood  forests. 
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FISH  AND  Wl  1.1)1. 1 FK 


Of  I li<‘  three  streams  flowing  through  West!  leld,  Powlermill  Brook  li.is 
the  highest  w-ttt-r  quality  and  therefore  the  best  fish  habitat.  The  Little 
River  hits  poor  fish  habitat  because  of  subKtanti.il  flow  fluctuations 
resulting  from  dam  operati'ns  and  generally  poor  water  quality.  The 
Westfield  River  supports  a warm  water  fishery  except  at  its  confluence  with 
the  cooler  waters  of  Powdermill  Brook.  Fish  habitat  in  the  Westfield  River 
is  limited  by  poor  water  quality. 

The  mamma 1 and  bird  populations  In  Westfield  are  typical  of  urbanized 
areas  of  New  England.  Mammals  are  predominantly  rodents,  foxes  and 
raccoons.  Larger  animals  such  as  bear  and  deer  are  found  in  the  upper 
reaches  of  the  basin.  The  bird  population  contains  a normal  assemblage  of 
warblers  in  wooded  areas  and  swallows,  hawks  and  similar  birds  in  open 
areas. 


GEOLOGY 


The  Westfield  River  Basin  lies  mostly  within  the  western  highlands  of 
Massachusetts,  a rough,  maturely  dissected  upland  underlain  by  crystalline 
rocks  of  igneous  and  metamorphlc  origin.  The  eastern  part  of  the  basin  is 
in  tlie  Connecticut  Valley  lowland  in  which  the  bedrock  is  composed  of 
inclined  sedimentary  strata.  In  the  upland,  which  is  generally  blanketed 
by  a thin  veneer  of  till,  bedrock  outcrops  in  numerous  and  extensive  areas 
Extensive  deposits  of  gravel,  sand,  silt  and  clay  occur  as  outwash  plains 
and  terraces  and  overlay  the  till  or  bedrock  in  tlie  lowland  and,  to  a much 
lesser  extent,  in  the  upland  valleys. 

STREAM  CHARACTERISTICS 


Tlie  Westfield  River  rises  in  tin*  town  of  Savoy,  Massachusetts,  at  an 
elevation  in  excess  of  2000  feet  above  mean  sea  level.  The  river  follows  a 
generally  southeasterly  course  for  about  57  miles,  entering  tlie  Connecticut 
River  between  the  towns  of  West  Springfield  and  Agawam,  Massachusetts, 
about  75  miles  upstream  of  Long  Island  Sound.  Tlie  Westfield  River  has  a 
total  fall  of  about  2000  feet.  Principal  tributaries  are  tlie  Little  River, 
the  West  Branch  and  the  Middle  Branch.  There  are  also  a number  of  smaller 
streams  such  as  Powdermill  Brook  in  the  Westfield  River  system. 
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C LIMA  TO  LOGY 


The  climate  of  the  Westfield  River  Basin  is  generally  moderate,  hower 
elevations  in  the  southeastern  portion  experience  a milder  climate  than 
high  elevations  to  the  north  and  west.  Mean  annual  temperatures  vary 
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I rum  about  *>0oF  in  tin*  lower  volleys  to  about  44<>F  In  t lie  bibber  el- 
evations. Hot  anil  cold  spells  are  usually  of  short  duration,  but  extremes 
of  102°K  and  -30°F  have  been  recorded.  Average  annual  precipitation  Is 
about  4b  Indies,  uniformly  distributed  throughout  the  year.  Maximum  and 
minimum  annual  precipitation  at  Westfield  during  the  /I  years  of  record 
through  1976  are  70.3  inches  in  19V>  and  29.7  inches  in  1966. 

Average  annual  snowfall  varies  from  42  inches  at  Westfield  to  about  70 
inches  in  the  Herkshlres.  Mean  annual  runoff  fur  the  Westfield  River  is 
26.12  inches. 
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.V .4  T n RAL  R E S OllR C E S 

WATK.R  SUPPLY 

More  than  200, OoO  people  draw  their  water  from  the  Westfield  River  and, 
industries  depend  on  it  for  their  manufacturing  process.  The  basin's 
largest  source  of  water  Is  Cobble  Mountain  Reservoir  on  the  Westfield 
River.  It  supplies  the  cities  of  Springfield,  Agawam  and  Southwick,  among 
others.  The  river  and  its  tributaries  can  usually  meet  the  public  and 
industrial  needs  in  the  basin. 

HYPROKI.KCTR I C OF.NKRAT 1 ( >N 

Five  hydroelectric  plants  in  the  Westfield  River  Basin  have  an  in- 
stalled capacity  of  600  kilowatts  or  more  and  a total  capacity  of  IS, 710 
kilowatts.  The  only  public  utility  plant  in  the  basin  is  operated  by 
i Western  Massachusetts  Electric  Company  at  Cobble  Mountain  Reservoir.  It 

has  an  installed  capacity  of  33,000  kilowatts  and  a gross  head  of  466  feet. 
The  other  four  plants  are  industrially  owned  but  their  supply  is  augmented 
by  steam  generation  and  the  public  utility  during  periods  of  low  stream- 
f low. 
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HUM  A N RESOURCES 


There  are  28  Massachusetts  cities  and  towns  and  two  Connecticut  towns 
lying  wholly  or  partly  within  the  Westfield  River  Basin.  In  l f i 7 0 the 
estimated  population  of  the  basin  was  106, 845,  an  increase  of  22  percent 
over  the  1 960  figure  of  81, 128.  Of  this,  76  percent  is  urban,  all 
concentrated  in  Westfield,  West  Springfield  and  Agawam.  Westfield,  the 
largest  municipality  in  the  basin,  hail  a 1971  estimated  population  of 
32,863.  Since  196(1  the  city's  population  has  grown  by  21  percent,  and  it 
is  projected  to  increase  by  another  20  percent  hv  1990  to  a total  of 
39,100.  Table  No.  1 dociments  the  city's  population  growth  since  1900. 


West  field' t 

TABLE  1 

t Population  Trends  1900  - 

- 1990 

Year 

Popu 1 at  ion 

of  Ch, 

1 900 

1 2,34 1 

1910 

16,044 

30.0 

1920 

18,604 

16.0 

1930 

19,7/1 

6.3 

1940 

18,793 

-1.0 

1910 

10,962 

11.1 

I960 

26,302 

21.1 

1971 

32,863 

21.0 

1990 

39,500 

20.2 

Sources:  U.l 

1.  Census 

Lower  Pioneer  Valley  Regional 
Planning  Commission 


The  remainder  of  the  basin  is  sparsely  populated  except  for  the  city 
of  Holyoke,  which  lies  only  partly  within  it.  More  than  71  percent  of  the 
basin's  communities  have  fewer  than  100  persons  per  square  mile. 

Unlike  similarly  sized  communities  in  this  part  of  Massachusetts, 
Westfield  is  maintaining  a substantial  growth  pattern  while  most  others  art 
experiencing  a loss  in  population.  In-migration  accounted  for  17  percent 
of  Westfield's  population  growth  between  I960  and  1970  and  the  rest  is 
attributed  to  natural  Increases. 
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Westfield's  population  is  overwhelmingly  white — 99.5  percent  in  1970. 
Only  6.3  percent  of  the  population  was  foreign  born  compared  to  9.2  percent 
in  1960. 

The  median  number  of  school  years  completed  by  the  residents  of 
Westfield  is  12.2  which  is  equal  to  the  State  average. 


ECONOMIC  DEVELOPMENT 


Community  settlement  in  the  Westfield  River  Basin  dates  from  the 
mid-1700's.  Numerous  rivers  and  streams  on  the  eastern  slopes  of  the 
Berkshires  led  to  the  erection  of  sawmills  and  gristmills  thoughout  the 
area.  Paper  mills  and  tanneries  also  characterized  early  industrial 
development.  As  the  northern  basin  communities  concentrated  on  dairying, 
poultry  raising,  and  agriculture,  industry  expanded  in  the  southeastern 
portion  east  of  the  rugged  Berkshire  terrain.  There,  along  the  banks  of 
the  lower  reaches  of  the  Westfield  River,  building  was  easy  on  the  flood 
plai n. 

With  the  availability  of  water  power  sources,  Westfield  became  a center 
for  the  manufacture  of  whips  and  cigars  during  the  19th  century.  Later, 
the  growth  of  firms  producing  bicycles,  textile  machinery,  wood  products 
and  precision  tools  continued  the  city's  conversion  from  agriculture  to 
i ndustry. 

Today,  Westfield  is  an  important  industrial  and  commercial  center 
within  the  Springf ield-Chicopee-Holyoke  SMSA,  both  drawing  workers  from 
other  communities  and  providing  homes  for  Westfield  residents  who  commute 
to  jobs  elsewhere.  Major  employers  in  Westfield  are  in  the  field  of 
electronics,  electrical  machinery  and  paper  goods.  Manufacturers  of  guns, 
bicycles,  metal  goods  and  other  materials  also  provide  employment. 

Westfield's  population  growth  over  the  past  25  years  has  nourished  its 
economy.  Since  1950  local  jobs  have  more  than  doubled  from  5,765  to 
11,961,  with  manufacturing  employment  increasing  by  84  percent.  It  now 
provides  more  than  half  of  the  private  sector  employment  in  the  city. 
Employment  growth  in  service  industries  such  as  finance,  insurance,  real 
estate,  transportation,  communications  and  utilities  is  expected  to  keep 
pace  with  Westfield's  increasing  population.  It  is  important  to  note  that 
overall  employment  during  the  last  25  years  more  than  doubled  while 
population  increased  by  about  50  percent. 


4 ► 


i 


I.AND  IISK  CIIARACTKK l STL CS 


Most  of  the  land  In  the  Westfield  River  watershed  is  undeveloped  and 
over  half  Is  devoted  to  recreational  uses.  While  agriculture  Is  the  second 
most  predominant  land  use  hasinwide,  significant  concentrations  of  land  are 
developed  for  Industrial,  commercial  and  residential  vises  In  the  south- 
east . 

Less  than  half  of  Westfield's  total  area  is  developed.  Agriculture, 
residential  development,  recreation  and  transportation  are  all  major  land 
uses.  Table  No.  2 details  these  major  land  uses  in  Westfield. 

TABLF.  2 

Major  Land  Uses  In  Westf leld 

Percent  of 


Land  Use 

Dove  loped 

Percent  of 

(acres) 

Land 

Total  area 

Res  ident tal 

2 741 

19.6 

9.0 

Commerc la  1 

208 

1.5 

0.7 

l ndus t rial 

579 

4.2 

1.9 

Transportation 

2265 

16.2 

7 .4 

Re c rent  ion 

2695 

18.6 

8.5 

Public  Utilities 

229 

1 .6 

0.8 

Public  Buildings 

157 

1.1 

0.5 

•Vgri  culture 

5190 

37.2 

17.7 

Total  Land  Developed 

13965 

100.0 

46.0 

Vacant  Land 

15901 

52.3 

Water  Bo  d i es 

5 38 

1.8 

Total  area  (land  & water) 

30404 

100.0 

Source:  Lower  Pioneer  Valley  Regional  Planning  Commission 

Westfield  has  utilized  the  flood  plain  since  early  times.  The  denser 
urban  population  occurs  on  the  flood  plain  west  of  the  Westfield  and  Little 
Rivers  confluence.  This  area  is  flat,  easy  to  build  on,  and  conducive  to 
transportation.  More  than  3,100  acres  of  this  flood  plain  are  heavily 
developed  residential,  commercial  and  Industrial  areas. 

On  the  flood  plain  east  of  the  city,  along  Route  20,  the  development 
has  Included  the  large  Westgate  and  Westfield  shopping  centers,  other 
commercial  and  Industrial  buildings  and  about  500  multiple-dwelling  units. 

Well  over  2,200  residential  units,  400  commercial  establishments  and  40 
public  buildings  make  up  the  city's  main  district. 
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Various  mineral  deposits  are  not  commercially  valuable,  except  for 
deposits  of  carborundum  and  emery  formerly  used  in  the  manufacture  of 
abrasives  in  Chester,  manganese  mining  in  Plainfield,  and  intermittent 
quarrying  In  West  Springfield,  Westfield  and  Southwlck. 


Poor  soil  and  rugged  terrain  combine  to  limit  the  Importance  of 
agriculture  in  the  Westfield  River  Basin.  Tobacco  growing  and  truck 
farming  are  carried  on  in  relatively  small  areas  of  rich,  intensively 
cultivated  land  in  the  lower  portion  of  the  basin. 


Five  State  forests  and  parks  in  the  basin  provide  opportunities  for 
fishing,  hunting,  camping,  swimming,  boating  and  picnicking.  Extensive 
stocking  of  ponds  and  streams  attracts  sport  fishermen  from  alL  parts  of 
the  State.  Hunting  is  also  popular  in  the  large,  well-wooded  areas. 
Several  hundred  acres  of  forest  reservation  serve  as  wildlife  refuges,  but 
there  is  a scarcity  of  suitable  recreational  water  bodies  since  most  lakes 
and  ponds  are  reserved  for  water  supply  purposes. 


TRANSPORTATION 


Westfield  is  well  situated  in  relation  to  all  major  transportation 
modes.  It  is  served  by  the  Massachusetts  Tu-npike  (Interstate  90)  and  U.S. 
Routes  20  and  202.  Barnes  Municipal  Airport  is  the  third  most  active 
airport  in  Massachusetts.  its  operations  are  dominated  by  corporate  and 
business  jet  aircraft.  Freight  service  is  provided  by  the  Penn  Central 
Railroad's  line  between  Springfield  and  Albany,  New  York  and  by  several 
long-distance  trucking  firms.  Three  buslines  are  franchised  to  serve  the 
city.  Within  Westfield  private  automobile  Is  the  principle  mode  of  travel 
and  the  city  suffers  from  internal  congestion. 


FUTURE  DEVELOPMENT 


General  Location  and  environmental  attractiveness  make  the  Westfield 
River  Basin  an  appealing  area.  Growth  seems  inevitable.  However,  while  the 
northern  communities  should  remain  rural  in  character,  the  urban  areas  will 
probably  continue  their  expansion. 


Because  of  its  location,  character  and  amenities,  Westfield  has  a very 
favorable  potential  for  industrial  and  commercial  growth.  Continued  growth 
and  dispersion  in  the  Springf ield-Ch icopee-Ho lyoke  SMSA  will  increase  the 
demand  for  housing  and  stimulate  growth  In  consumer-oriented  businesses.  A 
recently  completed  land  use  Inventory  and  analysis  concludes  that  Westfield 
has  enough  suitable  land  to  accommodate  future  growth. 
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Tl\t‘  community , however,  Is  very  concerned  about  the  type  of  development 
that  will  take  place  In  the  future  and  in  1074  a planning  department  was 
formed.  Among  the  city's  goals  are  a balanced  diversity  of  industrial, 
commercial  and  residential  development,  preservation  of  agricultural  land, 
and  preservat I on  of  the  flood  plain.  Concentration  of  development  in  the 
downtown  area  is  desired. 

From  this  analysis,  it  seems  evident  that  much  of  Westfield's  future  Is 
tied  to  continuing  development  in  the  flood  plain  of  the  Westfield  River, 
where  homes  and  businesses  will  continue  to  be  subject  to  the  hazards  of 
dlsasterous  floods  similar  to  those  of  the  past. 


PROBLEMS  AND  NEEDS 


The  major  water  resource  problem  within  the  Westfield  River  water- 
shed is  the  periodic  flooding  of  extensive  areas  of  developed  land  within 
the  city  of  Westfield.  Related  water  resource  problems  and  needs 
considered  in  this  study  Include  water  <|ualllv,  municipal  and  industrial 
water  supply,  outdoor  recreation,  low  flow  augmentation,  and  fish  and 
wildlife  resources. 


HISTORIC  FLOODS 

Damaging  floods  have  occurred  along  the  Westfield  River  and  its 
tributaries  since  the  founding  of  the  first  settlements  in  the  basin  In 
the  1700s.  Although  there  Is  little  reliable  Information  on  the  magnitude 
of  most  early  floods,  records  Indicate  that  the  floods  of  October  1869  and 
December  1878  were  severe  and  caused  considerable  damage. 

On  December  10,  1878,  6 to  8 Inches  of  snow  fell  on  the  frozen 
ground,  followed  bv  rain  and  rapidly  rising  temperatures.  This  produced 
an  exceedingly  high  rate  of  storm  water  runof f and  a great  amount  of 
damage  thoughout  the  valley,  and  particularly  in  Westfield. 

Other  known  floods  prior  to  I ‘>00  occurred  in  March  1 7 76,  September 
1826,  February  1840,  January  1841,  April  1843,  May  1854,  April  1862,  April 
1869,  September  1879,  January  1880,  April  1895,  and  March  1896. 
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RECENT  FLOODS 


Reliable  records  of  flood  stages  ori  the  Westfield  River  have  been 
kept  since  1909.  They  show  that  minor  floods  are  frequent  in  the  basin  and 
flood  stages  occur  in  the  lower  portion  of  the  basin  nearly  every  spring, 
usually  because  of  melting  snow,  sometimes  in  combination  witli  heavy  rains. 

Since  most  of  the  upstream  terrain  is  steep  and  hilly,  rainfall  and 
snowmelt  runoff  is  very  rapid.  High  water  conditions  develop  quickly  and 
with  relatively  little  warning  in  the  valleys  and  on  the  broad,  flat  plains 
on  which  Westfield  is  situated.  Experience  gained  from  regulation  of  the 
Knightville  Reservoir  above  Westfield  indicates  that  floods  ori  the  prin- 
ciple branches  of  the  Westfield  River  crest  about  4 hours  after  intense 
rainfall.  Flood  concentration  in  the  Westfield  follows  heavy  precipitation 
by  about  8 hours. 

Since  1927  the  following  six  major  floods  have  occurred  in  the  basin: 

November  1927.  October  rainfall  was  almost  double  the  normal  amount, 
saturating  the  ground  and  filling  the  streams  and  ponds.  A flood  resulted 
from  heavy  rainfall  over  a 30-hour  period  from  2 to  4 November. 

March  1936.  From  9 to  13  March  heavy  rainfall  combined  with  relatively  high 
temperatures  to  melt  a portion  of  the  snow  cover.  The  resulting  runoff 
broke  up  the  ice  cover  on  the  rivers  and  caused  serious  ice  jams  in  lower 
basin  streams.  A second  rainstorm  of  greater  intensity  occurred  on  18  to 
19  March,  melting  the  remaining  snow  cover  and  causing  the  already  swollen 
rivers  to  overflow  their  banks. 

September  1938.  The  second  most  damaging  flood  of  record  resulted  from 
heavy  rainfall  accompanying  a tropical  hurricane  which  swept  over  New 
England. 

December  1948.  This  flood  resulted  from  heavy  rains,  averaging  about  9 
inches,  falling  on  frozen  ground. 

August  1955.  This  maximum  flood  of  record  was  caused  by  three  storm  centers 
that  passed  over  Massachusetts,  one  of  them  directly  over  the  Westfield 
River  Basin.  Heavy  rains,  totaling  almost  20  inches  around  Westfield,  fell 
on  ground  already  saturated  by  6 to  9 inches  of  rein  during  the  previous 
week.  The  Westfield  flood  plain  was  inundated  by  floodwaters  that  reached 
heights  of  20  feet.  Total  flood  losses  in  Westfield's  main  damage  zones 
were  estimated  at  approximately  $8  million.  About  650  dwellings,  50 
commercial  establishments,  7 industrial  firms  and  16  farms  experienced 
flood  damage.  Pictures  indicating  typical  damage  are  shown  on  Page  14. 

October  1955.  This  is  the  last  major  flood  to  occur  in  the  basin.  It  was 
caused  by  a slow-moving  continental  stcrm  passing  over  New  England  which 
deposited  up  to  13  inches  of  rain  in  the  basin. 
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EX  1ST  IN  C FLOOD  CONTROL  PROJECTS 

Over  the  years  a number  of  flood  control  projects  have  been  undertaken 
to  reduce  flood  damages* 

Before  1869  the  city  of  Westfield  constructed  a dike  on  the  right 
bank  of  the  Westfield  River  upstream  of  the  Elm  Street  Bridge.  The  dike  lias 
been  washed  out  or  overtopped  several  times.  After  the  1938  flood  it  was 
rebuilt  and  extended  downstream  by  the  State.  In  1953  the  dike  failed 
again  by  overtopping.  Although  it  has  since  been  repaired,  it  gives  only 
limited  protection  to  a highly  developed  section  of  Westfield. 

In  1941  the  Corps  of  Engineers  completed  the  Knightville  Dam  as  a 
single-purpose  flood  control  reservoir;  and  in  1965  the  Corps  built  Little- 
field Lake,  a multipurpose  flood  control  and  water  supply  reservoir.  As 
part  of  the  comprehensive  plan  for  flood  protection  in  the  Connecticut 
River  Basin,  these  projects  reduce  flooding  at  damage  centers  on  the 
Westfield  and  Connecticut  Rivers.  Both  projects  are  upstream  of  Westfield. 

The  West  Springfield  flood  protection  works  consist  of  about  2 miles 
of  walls  and  dikes  along  the  west  bank  of  the  Connecticut  River  and  about  3 
miles  along  the  Westfield  River.  Built  by  the  Corps,  this  local  protection 
project  protects  about  1,100  acres  of  highly  developed  industrial,  commer- 
cial, public  and  residential  property  in  West  Springfield,  which  operates 
and  maintains  the  project.  The  Corps  is  presently  investigating  the 
feasibility  and  desirability  of  raising  the  height  of  this  system  to 
increase  the  level  of  flood  protection. 

Three  projects  of  the  Soil  Conservation  Service  (SCS),  lucateu  on 
black,  Powderraill  and  Arm  Brooks,  small  tributaries  of  the  Westfield  River, 
reduce  flooding  immediately  downstream  but  have  a minor  effect  on  flooding 
aiong  the  Westfield  River.  SCS  has  also  studied  numerous  potential  sites 
for  possible  installation  of  flood  retarding  and  multipurpose  impoundments. 

Several  municipal  water  supply  reservoirs  have  also  been  built  in  the 
basin,  the  largest  of  which  is  Cobble  Mountain  reservoir.  These  are  usually 
not  operated  for  flood  control  purposes. 


ANALYSIS  OF  FLOODS 

The  major  floods  of  record  In  the  Westfield  River  basin,  notably  the 
August  1955  and  September  1938  events,  were  analysed  to  determine  their 
development  and  how  runoff  from  the  various  parts  of  the  watershed 
contributed  to  the  total  flooding  effect  in  Westfield.  Storage  of  these 
floodwaters  in  Westfield  was  also  studied.  The  1938  flood  was  caused  by  a 
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storm  which  was  inure  nr  less  centered 
the  1955  event  came  about  as  a result 
portion  of  the  watershed,  where  there 
l.lttleville  flood  control  dams. 

The  Standard  Project  Flood  (SPF)  for  the  Westfield  River  Basin  was 
determiner!  from  engineering  and  hydrological  studies.  The  SPF  is  not  an 
actual  historical  flooding  event.  Rather,  it  describes  the  conditions  that 
would  result  from  the  most  severe  combination  of  meteorological  and  hydro- 
logical  conditions  which  can  be  reasonably  expected  to  occur  in  this  par- 
ticular basin.  SPF  designation  is  used  to  determine  the  degree  of  flood 
protection  that  should  be  designed  into  flood  control  works  in  urban  areas. 

It  has  been  used  in  all  flood  control  studies  performed  to  date  for 
We  st  fie  Id . 

The  Standard  Project  Storm  for  the  Westfield  River  Basin  was  deter- 
mined to  have  an  average  24-hour  rainfall  exceeding  7.4  inches,  with  an 
Intense  5.7  inches  occurring  in  a 3-hour  period.  This  would  produce  a verv 
intense  short  duration  flood  event  with  extremely  high  peak  runoff  rates 
from  the  hilly  Westfield  watershed.  Although  the  record  August  1955  storm 
Involved  large  volume  rainfall,  peak  rates  generally  did  not  exceed  3 inches 
for  a 3 hour  period.  In  determining  the  SPF  at  Westfield  for  purposes  of 
this  study,  it  was  assumed  that  the  two  existing  flood  control  reservoirs, 

Knightville  and  btttlevi lie,  would  be  empty  at  the  beginning  of  the  Standard 
Project  Storm  and  that  the  Knightville  Reservoir  would  fill  and  discharge. 

The  Cohble  Mountain  Reservoir,  however,  was  assumed  to  be  full  at  the  start 
of  the  storm  since  this  reservoir  is  used  for  water  supply  and  hyd roelec tr ic 
power  generation. 

The  100-year  flood  has  1-percent  probability  of  occurring  in  any  given 
year.  In  the  Westfield  River  basin,  the  August  1955  flood  of  record  is 
equivalent  to  the  100-year  flood. 

Plate  No.  2 shows  the  limits  of  flooding  for  the  August  1955  flood  of 
record  and  for  the  Standard  Project  Flood. 


THE  FLOOD  HAZARD  TODAY 


The  important  communities  of  the  Westfield  River  Basin  are  located 
along  the  banks  of  the  Westfield  River,  barge  areas  of  these  communities 
and  the  intervening  lands  are  prone  to  flooding  with  attendant  sedimenta- 
tion. Most  of  the  flood  plain  is  within  the  city  of  Westfield  in  the  lower 
reaches  of  the  Westfield  River  and  its  tributary  streams.  Although 
substantial  discharge  reductions  along  the  lower  Westfield  River  are 
effected  by  the  Knightville  and  Littleville  Reservoirs,  large  areas  remain 
flood  prone.  For  example,  extensive  areas  In  Westfield  were  inundated  for 
the  first  time  during  the  flood  of  record  of  August  1955,  even  though  the 
Knightville  Reservoir  was  in  operation  at  that  time. 


over  the  entire  watershed,  whereas 
of  a storm  centered  over  the  lower 
is  no  control  from  the  Knightville  or 
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During  tlie  more  than  20  years  that  have  passed  since  the  major  flood 
of  Aiigust  and  October  1955,  the  flood  prone  area  of  Westfield  has  undergone 
considerable  additional  development.  In  the  more  than  3,100  acres  of  the 
city  that  would  be  subjected  to  flooding  by  the  Standard  Project  Flood, 
there  are  about  2,200  residential  properties,  400  commercial  establishments, 
40  industrial  firms,  40  public  buildings,  15  farms  and  several  major  highway 
and  rail  transportation  routes.  Tbe  40  industrial  concerns  vulnerable  to 
flooding  employ  more  than  three-fourths  of  the  city's  industrial  labor 
force. 


It  is  now  estimated  that  a recurrence  of  the  August  1955  flood  of 
record  today  would  produce  losses  amounting  to  about  $100  million  in 
downtown  Westfield. 


IMPROVEMENTS  DESIRED 


A public  meeting  was  held  on  18  March  1975  in  Westfield  to  present 
proposed  plans  for  the  solution  of  the  city's  flooding  problems.  The  pro- 
jects were  described  and  comments  received.  The  consensus  of  the  expressed 
desires  was  that  there  should  be: 

-Protection  of  the  Union  Street  area; 

-Minimun  disruption  of  the  existing  rivers  and  city  by  the  project; 

-Maximum  river  access,  both  physical  and  visual; 

-Maximum  protection  to  real  estate  and  land  included  within  the 
project; 

-Maximum  recreational  use  of  project  lands  and  an  aesthetically 
pleasing  project. 


OTHER  WATER  RESOURCE  NEEDS 


Other  interrelated  water  resource  problems  and  needs  considered  in 
this  study  include  water  quality,  municipal  and  industrial  water  supply, 
outdoor  recreation,  low  flow  augmentation,  and  fish  and  wildlife  resources. 

While  water  quality  in  the  Westfield  River  is  generally  classified  as 
Class  B water,  the  known  sources  of  municipal  and  industrial  pollution  are 
in  the  process  of  being  eliminated. 
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Low  flow  augmentation  of  the  Westfield  River  has  heen  studied 
several  times  and  it  has  been  concluded  that  there  are  no  economical 
solutions  to  this  problem. 

Wishing  and  outdoor  recreation  is  fairly  extensive  in  the  basin  but 
there  is  the  need  to  Improve  or  develop  recreational  opportunties  in  urban 
areas . 


The  quantity  of  water  available  in  the  basin,  even  with  the  diversion 
of  water  out  of  the  basin  to  supply  water  needs  of  the  city  of  Springfield, 
should  be  adequate  for  many  decades  ahead. 


FORMULATING  A PLAN 


Although  the  Westfield  River  Basin  now  has  substantial  flood  pro- 
tection from  the  completed  Knightville  and  Littleville  Dams  and  the  West 
Springfield  local  protection  works,  a serious  flood  problem  remains  in  the 
city  of  Westfield.  Management  of  this  problem  is  the  major  water  resource 
need  within  the  basin  it  the  present  time.  An  associated  problem  of  lesser 
magnitude  is  the  need  to  prevent  the  degradation  of  water  quality  as  a re- 
sult of  flooding  or  of  flood  management  measures.  Accordingly,  in  formu- 
lating a plan,  consideration  was  given  to  flood  and  water  related  problems 
in  the  area,  and  alternative  plans  were  developed  to  alleviate  these  prob- 
lems consistent  with  established  planning  procedure.  This  section  describes 
the  planning  process  used  in  developing  and  evaluating  alternative  plans. 


PLAN  FORMULATION  AND  EVALUATION  CRITERIA 


A mmber  of  alternatives  were  formulated  to  meet  t lie  flooding  problem 
of  the  city  of  Westfield.  The  first  criteria  for  any  alternative  is  Its 
ability  to  essentially  solve  the  flood  management  problems  of  the  area.  Each 
surviving  alternative  must  then  be  evaluated  for  its  effects  on  economic 
development  and  for  its  social  and  environmental  impacts.  In  addition,  each 
alternative  must  be  evaluated  on  the  basis  of  its  cost  in  relation  to  re- 
sulting benefits  as  measured  by  the  reduction  of  future  flood  damages.  Any 
acceptable  alternative  must  improve  the  quality  of  life  in  the  study  area 
through  contributions  to  the  objectives  of  National  Economic  Development 
(NED)  and  Environmental  Quality  (EQ) , in  accordance  with  the  Principles  and 
Standards  for  Water  Resources  Planning  and  Related  Resources  established  by 
the  U.R.  Water  Resources  Council. 

Finally,  before  any  alternative  can  be  implemented,  it  must  gain  the 
approval  of  local  interests  who  must  agree  to  make  available  any  non-Federal 
project  funds  required  by  Federal  statutes. 
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In  order  to  properly  evaluate  the  impacts  of  proposed  project  alter- 
natives, they  must  be  compared  to  those  impacts  which  would  result  if  no 
action  is  taken  to  manage  the  flood  problems  outlined  above. 

THE  "NO  ACTION"  ALTERNATIVE 

The  prim,  ry  consequences  of  no  action  would  be  the  continued  economic 
loss  and  danger  lo  human  life  from  flooding  in  Westfield.  Property  values  in 
the  floodprone  area  will  be  relatively  lower  due  to  tiie  flood  threat,  with 
resulting  lower  resale  value  to  property  owners  and  lower  tax  revenues  to 
the  city  of  Westfield.  As  stated  earlier,  a recurrence  of  the  record  August 
1955  flood  could  result  in  damages  of  $100  million  in  1978  dollars  as  well 
as  the  public  inconvenience  and  danger  of  not  being  able  to  obtain  necessary 
food,  shelter,  police  and  fire  protection,  and  health  services.  Flooding 
will  continue  to  obstruct  pedestrian  and  vehicular  traffic.  Environmental 
impacts  of  no  action  would  include  the  destruction  of  some  fish,  animal  and 
plant  life  by  periodic  flooding. 

NONS TRUCTURAL  MEASURES 

There  are  a large  number  of  nonstructural  measures  for  reducing  flood 
damages.  These  fall  into  five  categories:  regulation,  management, 
subsidization,  acquisition  and  miscellaneous  measures. 

Regulatory  measures  - Such  measures  include  zoning,  building  codes, 
health  regulation,  channel  lines  and  flow  regulations.  In  Westfield  the 
most  effective  of  these  would  be  zoning  and  building  codes.  Such  regulatory 
measures  could  eliminate  future  development  in  the  flood  plain  or  restrict 
future  development  to  those  structures  and  activities  that  would  withstand 
flooding.  Such  measures  do  not  eliminate  flooding  but  rather  mitigate  its 
future  adverse  effects.  They  do  nothing  to  reduce  damage  to  existing;  devel- 
opment in  the  flood  plain,  which  is  the  single  most  serious  flood  problems 
in  Westfield  at  the  present  time. 

Management  measures  - Flood  forecasting  and  early  warning,  temporary 
evacuation,  flood  proofing  of  structures  in  the  flood  plain,  land  use 
planning  and  land  treatment  are  all  management  techniques.  The  single  most 
effective  management  action  which  the  city  of  Westfield  could  implement 
immediately  is  the  establishment  of  a flood  forecasting  and  early  warning 
system  to  alert  citizens  of  an  impending  flood  so  that  effective  evacuation 
could  take  place.  This  is  particularly  important  here  because  so  much  of 
the  city  is  vulnerable  to  serious  flooding  and  so  little  time  is  available 
between  the  occurrence  of  a flood-producing  storm  and  the  arrival  of 
floodwaters.  Temporary  floodproofing  and  other  actions  to  minimize  property 
damage  depend  on  such  an  early  warning  system  if  they  are  to  have  any 
effectiveness.  Permanent  floodproofing  requires  actions  which  citizens 
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are  often  unwilling  or  unable  to  take.  band  use  planning  and  land  treatment 
are  long-range  management  measures  which  must  be  practiced  diligently  for 
long  periods  of  time,  over  the  entire  area  of  the  watershed,  in  order  to 
mitigate  effects  of  future  floods.  They  can  provide  little  protection  to 
existing  flood  plain  development. 

Subsidization  measures  - These  include  tax  relief,  flood  insurance  arid 
incentive  payments.  Sucli  measures  help  to  Insure  wise  use  of  the  flood 
plain  in  the  future,  particularly  on  undeveloped  land.  Flood  Insurance  can 
provide  some  relief  to  property  owners  already  in  the  flood  plain  and  dis- 
courage future  flood  plain  development.  None  of  these  measures  can  prevent 
flooding  in  Westfield  or  reduce  flood  damages  to  existing  flood  plain 
de velopment . 

Acquisition  measures  - Acquisition  consists  of  actually  buying  land  tn 
the  f lood  plain,  either  developed  or  undeveloped,  to  reduce  or  eliminate 
flood  damages.  This  is  obviously  a very  expensive  solution  and,  in  the 
concentrated  downtown  area  of  Westfield,  completely  Impractical. 

Miscellaneous  measures  - These  include  tax  adjustments,  legal  controls 
such  as  deed  restrictions,  and  long-range  techniques  such  as  research  into 
improved  management  techniques  and  public  education  on  the  dangers  of 
flooding  and  how  to  prevent  them. 

Nonstructnral  flood  control  measures  are  obviously  important  in  the 
long-term  effort  to  reduce  and  prevent  floods.  Some  can  be  Implemented 
immediately,  and  at  relatively  little  cost,  an  early  warning  system  for 
example. 

STRUCTURAL  MEASURES 

Three  alternative  structural  flood  control  solutions  for  the 
Westfield  River  Rasin  were  considered  in  this  study. 

Alternative  1 - Upstream  Storage  Reservoirs.  The  possibility  of 
increasing  upstream  storage  of  floodwaters  by  expanding  the  capacity  of 
existing  reservoirs  or  building  new  ones  was  investigated,  but  no  feasible 
solutions  were  found.  Although  the  Cobble  Mountain  reservoir  controls  a 
large  portion  of  the  Little  River  Basin,  it  was  designed  as  a water  supply 
reservoir  and  cannot  be  relied  upon  to  control  flood  waters.  Modification  of 
this  reservoir  to  provide  effective  flood  control  storage  would  nit  be  fea- 
sible. The  cost  of  additional  storage  capacity  in  the  existing  KnightvilJe 
Reservoir  could  not  be  justified  when  compared  to  the  costs  and  benefits  of 
a local  protection  project  in  Westfield.  Modifications  to  the  existing  dams 
at  Woronoco  and  Russell  would  require  the  relocation  of  U.S.  Route  20,  a 
railroad  track  and  several  towns  upstream,  and  have  serious  social  impacts. 

A proposal  for  a high  dam  at  Huntington  was  discarded  for  the  same  reasons. 

Upstream  storage  on  the  Little  River  at  a proposed  Horton  Dam  and 
Reservoir  was  found  to  be  economically  unjustified,  having  a benefit-cost 
ratio  of  less  than  1.00.  Furthermore,  its  social  and  economic  impacts  would 
be  enormous. 
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Alternative  II  — River  Improvements.  Downstream  river  improvements 
such  ;*s  removing  channel  constrictions  and  deepening  the  channels  were 
sludft  ( and  discarded  because  they  would  substantially  worsen  flood  problems 
of  downstream  communities  and  require  improvements  in  existing  flood 
protection  works  there  as  a result. 

Diversion  of  the  Little  River  was  investigated  and  found  to  Inade- 
quately protect  Westfield,  and  to  require  the  construction  of  significantly 
higher  dikes  there. 

Alternative  Itl  — Local  Protection.  Raising  of  existing  dikes  in 
Westfield  and  the  const. uction  of  new  ones  were  found  to  be  the  most  prac- 
tical solutions  to  the  Westfield's  flooding  problems.  The  portion  of  the 
city  lying  on  the  south  or  right  bank,  including  manufacturing  plants,  com- 
mercial and  residential  properties,  and  rich  farmlands,  could  be  protected 
by  raising  the  existing  dike  and  extending  it  along  the  Little  River  and  by 
straightening  channels  of  the  Little  and  Westfield  Rivers.  Development  on 
the  north  or  left  hank,  which  is  vulnerable  to  flooding,  could  be  protected 
by  construction  of  dikes  and  floodwalls  extending  from  upstream  of  the  Elm 
Street  Bridge  downstream  about  b.OOl)  feet,  then  turning  and  paralleling 
Powermill  Brook  upstream  about  7,000  feet  to  tie  into  high  ground  upstream 
of  the  North  Elm  Street  Bridge  over  Powdermill  Brook. 


ALTERNATIVES  CONSIDERED  FURTHER 


Of  the  three  structural  alternatives  considered  — upstream  storage, 
river  improvements  and  local  protection  with  walls  and  dikes  --  only  the 
latter  warranted  detailed  study,  in  combination  with  the  nonstruc tural 
measures  of  flood  insurance  and  flood  plain  zoning.  A total  of  eight  plans 
for  the  local  protection  alternative  were  developed  in  detail  to  arrive  it  a 
flood  protection  plan  that  would  satisfy  the  objectives  of  Nttional  Economic 
Development  (NED)  and  Environmental  Quality  ( EQ)  . These  plans  consist  of 
various  combinations  of  dikes,  concrete  walls,  new  channels,  pumping 
stations,  street  and  railroad  gates,  gated  and  ungated  pressure  conduits, 
highway  bridge,  sandbag  structures,  highway  and  utility  relocations,  and  a 
storage  area  required  for  the  construction.  Table  No.  I summarized  the 
various  combinations  for  each  of  these  eight  plans. 

Plan  1 is  essentially  the  same  plan  as  the  one  developed  In  the  Corps 
of  Engineers  Cenera 1 Design  Memorandum  dated  December  19b3.  The  protection 
would  consist  of  an  earth  dike  beginning  on  the  right  hank  of  the  Westfield 
River  north  of  Russell  Road  (Route  20)  and  continuing  downstream  past  Elm 
Street  to  the  Chapman  Playground  area.  At  this  point,  a relocated  Westfield 
River  channel  would  begin  and  follow  through  generally  open  land  to  meet  the 
existing  river  channel.  The  dlkp  would  then  continue  across  Route  20  to 
meet  the  relocated  Little  River  channel  and  continue  westerly  along  the  loft 
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bank  ol  Lin?  bit  Lie  Kiver  across  SouLhwtck  Road,  ending  aL  the  Stevens  Paper 
Mill  dain  at  Crane  Pond.  The  heights  of  the  earth  dikes  — and  concrete  walls 
where  space  limitations  require  them  --  would  be  about  14  to  17  feet,  with 
a top  of  dike  width  of  10  feet. 

This  plan  would  protect  Westfield's  core  city  against  the  damage 
caused  by  the  overflow  of  the  Westfield  and  Little  River.  It  would  contri- 
bute most  to  the  national  economic  development  and  is  thus  considered  the 
NED  plan. 

In  1965  this  plan  was  presented  to  the  public  in  a referundum  and  was 
defeated  since  it  did  not  protect  the  northern  Union  Street  area  of  the 
c ity . 

Plan  2 expands  Plan  1 to  include  protection  for  the  Union  Street  area 
between  the  Westfield  River  and  Powdermill  Brook.  An  earth  dike  would 
extend  from  downstream  of  the  Elm  Street  Bridge  along  the  left  bank  of  the 
Westfield  River  and  then  north  along  the  right  bank  of  Powdermill  Brook  and 
the  relocated  channel,  ending  east  of  Elm  Street.  This  dike  would  average 
14  to  15  feet  in  height.  While  answering  the  objection  made  to  Plan  I,  this 
plan  is  technically  unacceptable  because  in  the  process  of  increasing  pro- 
tection to  downtown  Westfield  it  increases  downstream  flood  stages,  threat- 
ening existing  properties  and  affecting  the  existing  West  Springfield  Local 
Protection  Project.  In  addition,  the  environmentally  adverse  effects  of 
filling  and  abandoning  the  existing  river  channel  and  constructing  new  chan- 
nels were  opposed  at  a public  meeting  where  the  alternative  was  presented  in 
March  19/5.  Consequently,  this  plan  was  eliminated  from  further 
cons iderat ion. 

Plan  3 was  developed  in  response  to  the  problems  and  concerns  expres- 
sed about  Plan  2.  It  would  retain  the  existing  channels  of  the  Westfield 
and  Little  Rivers  and  Powdermill  Brook,  except  for  a 1,600-foot  channel 
relocation  of  Powdermill  Brook  east  of  Elm  Street.  Two  dike  systems  would 
be  essentially  the  same  as  in  Plan  2,  and  a third  dike  would  be  constructed 
from  the  north  side  of  Munger  Hill  along  the  right  bank  of  the  Little  Ri  ;er 
to  its  junction  with  the  Westfield  River,  continuing  downstream  along  the 
right  bank  of  the  Westfield  River  to  meet  high  ground  on  the  east  side  of 
Munger  Hill.  This  is  a considerably  more  expensive  plan  than  Plan  2 since 
it  has  more  than  a mile  of  additional  dike  construction.  With  no  river  re- 
locations, the  plan  is  the  least  disruptive  to  the  existing  environment.  At 
a March  1975  public  meeting  the  plan  was  found  to  be  unacceptable  due  to  its 
high  costs  and  the  division  of  the  city  into  segments,  with  the  resulting 
loss  of  mobility  and  business  activity.  Because  of  its  cost  and  public 
opposition,  it  was  dropped  from  further  consideration. 

Plan  4 has  some  of  the  components  of  Plans  2 and  3 that  were  ac- 
ceptable to  the  public  and  would  not  have  significant  negative  Impacts.  The 
protective  dikes  and  walls  of  Plan  4 are  essentially  the  same  as  the  con- 
figuration in  Plan  2.  The  core  downtown  area,  including  Union  Street,  would 
be  protected.  There  would  also  be  considerably  less  river  chatmnel  reloca- 
tion or  improvement  to  the  Little  River  channel.  Relocation  of  one  dike 


22 


system  would  provide  more  favorable  aesthetic,  social  and  environmental 
conditions.  This  plan  was  also  presented  In  the  March  197r>  public  meeting  and 
was  found  unacceptable  for  economic,  environmental  and  aesthetic  reasons.  It 
was  eliminated  from  further  consideration. 

Plan  5 was  developed  to  meet  several  objections  to  Plan  4.  One  was  the 
criticism  that  visual  and  physical  access  to  the  river  would  be  restricted  by 
the  dikes.  In  this  plan  the  dikes  in  two  lightly  developed  areas  would  be 
built  farther  from  the  river.  This  would  leave  two  large  open  land  spaces 
between  the  dikes  and  the  river  channels.  Plan  4 had  been  criticized  for  its 
lack  of  protection  of  an  industrially  zoned  tract,  which  the  dike  would  divide 
in  half,  this  plan  calls  for  placing  the  Union  Street  dike  farther  back  from 
the  river  northerly  to  the  railroad  tracks.  Major  changes  are  also  made  in  the 
larger  dike  system.  As  a result  of  these  changes,  a smaller  section  of  West- 
field's core  area  would  be  protected  and  prime  farmland  would  have  to  he  taken 
for  construction  of  the  dike.  Because  of  economic,  implications  of  taking  prime 
land  which  would  reduce  land  values  and  tax  revenues,  this  plan  Is  not  locally 
acceptable . 

Planb,  essentially  a modification  of  Plan  4,  attempts  to  protect  the 
largest  area  of  downtown  Westfield  with  dikes  and  walls,  but  it  also  protects 
the  industrial  tract  which  was  bisected  in  Plan  4.  The  windfall  benefits  of 
including  this  land  within  the  protected  area,  would  increase  the  local  share 
of  the  cost,  and  the  public  objection  to  this  plan. 

Plan  7 is  an  effort  to  combine  the  desirable  features  of  Plans  5 and  A 
while  minimizing  the  negative  Impacts.  It  leaves  the  Westfield  and  Little 
Rivers  in  their  existing  channels  and  relocates  the  Union  Street  dike  away 
from  the  industrially  zoned  tract  of  land.  The  configuration  of  the  protec- 
tive walls  and  dikes  Is  essentially  the  same  as  that  In  Plan  2.  The  exact 
proposed  locations  of  these  protective  works  is  described  in  the  Technical 
Appendix,  Section  F.. 

The  advantages  of  this  plan  include  flood  protection  for  the  enclosed 
downtown  area  against  the  Standard  Project  Flood  with  very  little  need  for 
nonstructural  measures  such  as  flood  insurance  and  flood  plain  zoning  regula- 
tions. It  ameliorates  public  objections  expressed  about  other  plans.  By 
moving  hack  the  dikes  as  far  as  possible  from  the  river,  It  also  increases  the 
floodwater  storage  capacity  of  the  river  outside  the  protective  works. 

Disadvantages  include  a slight  increase  in  flood  stage  downstream,  which 
would  have  to  be  mitigated,  and  the  cost  to  the  community  of  providing  lands, 
easements  and  other  Items  of  local  cooperation.  Plan  7 Is  also  the  Environ- 
mcntal  Quality  (EQ)  plan  for  the  Westfield  River. 

Plan  ft  was  formulated  because  of  Plan  7's  higher  cost.  It  provides 
essentially  the  same  protection,  except  at  the  eastern  end  of  the  project. 

Plan  8 meets  the  criteria  of  National  Economic  Developnent,  Environmental 
Quality  and  the  interests  of  the  area.  Plan  8 was  formulated  in  an  orderly 
progression  from  previous  plans,  satisfying  objections  and  retaining  benefits. 
Plan  8 is  economically  feasible  with  a benefit-cost  ratio  of  1.24  to  1.0  and 
Is  the  selected  plan  of  this  study.  A system  of  accounts  for  this  plan  appears 
In  the  Technical  Appendix  and  is  summarized  in  Table  4. 


TABLE  3 

FEATURES  OF  LOCAL  PROTECTION  ALTERNATIVES 


Po  nd  ing 


Summary  Comparison 


A summary  comparison  utilizing  the  system  of  accounts  including 
National  Economic  Development  (NED);  Environmental  Quality  (EQ);  Social 
Well  Being;  and  Regional  Development  (RD)  was  developed.  The  summary 
comparison.  Table  No.  A,  displays  the  beneficial  and  adverse  effects  of  the 
economic,  environmental  and  social  impacts  assoicated  with  the  various 
alternatives.  Under  the  summary  the  local  protection  alternative  Plans  l, 

7 and  8 are  presented. 


SELECTING  A PLAN 


Plan  1 has  the  lowest  first  cost  of  any  plan  considered.  However,  the 
large  unprotected  area  of  Union  Street  made  this  plan  unacceptable  to  the 
public.  Plan  2 also  has  a low  first  cost,  however,  this  plan  would  abandon 
the  existing  river  channels  within  the  protected  area  leaving  them  dry. 

This  was  aesthically,  socially  and  environmentally  unacceptable  to  the 
public.  Plan  8 is  primarily  Plan  2 with  provisions  added  to  provide  flow 
in  the  existing  river  channels  within  the  protection  and  best  meets  the 
desires  of  the  community.  Consequently,  it  was  judged  that  the  intangible 
environmental,  social,  and  aesthetic  advantages  of  Plan  8 would  offset  its 
cost  and  it  was  chosen  as  the  Selected  Plan. 
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SUMMARY  COMPARISON  OF  ALTERNATIVE  PLANS  (Cont’d) 
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THE  SELECTED  PL  AM 


The  preceding  section  summarized  plan  formulation  and  identified 
the  plans  with  the  best  potential  for  resolving  the  problems  and  needs 
of  the  area.  The  following  paragraphs  describe  the  selected  plan, 
present  information  on  the  effects  of  the  plan,  and  present  design, 
construction,  and  operation  and  maintenance  information  required  to 
understand  the  technics.,  .spects  of  the  plan. 


PLAN  DESCRIPTION 


The  areas  that  would  be  completely  protected  against  the  stand- 
ard project  flood  lie  south  of  the  Westfield  River  and  north  of  the 
Little  River  and  in  the  Union  Street  area  located  south  of  Powdermill 
Brook  and  north  of  the  Westfield  River.  (See  Plate  2).  The  pro- 
tective works  consist  of  two  loops  of  earth  dikes  supplemented  by 
concrete  walls  where  space  limitations  require.  The  dikes  would  have 
a total  length  of  about  39,000  feet:  14,300  feet  along  the  right  bank 
of  the  Westfield  River  and  its  overflow  channel,  12,000  feet  along  the 
left  bank  of  the  Westfield  River  and  the  right  bank  of  Powdermill 
Brook,  and  12,700  feet  along  the  left  bank  of  the  Little  River  and 
its  overflow  channel. 

Three  new  channels  would  be  excavated;  a length  of  Powdermill 
Brook  Just  downstream  of  North  Elm  Street  would  be  rerouted  into  a 
1600  foot  channel  to  eliminate  two  sharp  oends  in  the  present  channel; 
a new  2,500  foot  channel  across  the  oxbow  of  the  Westfield  River  would 
be  used  as  an  overflow  channel  to  carry  river  flows  in  excess  of  twice 
the  annual  flow;  and  a new  4,000  foot  overflow  channel  would  by  exca- 
vated for  the  Little  River.  A section  of  Powdermill  Brook  would  also 
he  put  into  an  850  foot  concrete  pressure  conduit  upstream  of  the 
Sterling  Radiator  building. 

About  3,700  feet  of  reinforced  concrete  wall  woulu  be  required: 
1,400  feet  along  the  right  bank  of  the  Westfield  River,  2,100  feet 
along  the  left  bank  of  the  Little  River  and  its  new  channel,  and  200 
feet  along  the  left  bank  of  the  Westfield  River. 
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Five  street  gates  would  be  required  where  the  project  alignment 
crosses  existing  road wavs:  one  within  the  Little  River  dike  section, 
the  second  within  the  Westfield  River  dike  section,  and  the  other 
three  within  t he  Powdermi 1 1 Brook  dike  section. 

Two  sandbag  structures  would  be  needed  where  the  protective 
works  cross  the  north-south  alignment  of  the  existing  Penn  Central 
rail  line,  one  on  the  right  bank  and  the  other  on  the  left  bank  of  the 
Westfield  River.  A railroad  gate  would  bo  required  where  the  dike  on 
t ho  'eft  bank  of  the  Westfield  River  crosses  the  east-west  line  of  t he 
Penn  Central. 

Two  pumping  stations  would  be  required,  one  on  the  left  bank  of 
the  Westfield  River  east  of  the  oxbow,  and  the  other  at.  the  eastern 
end  of  the  Union  Street  are  1 protective  work. 

Seven  gateu  conduits  would  be  necessary:  four  in  tin1  storage 
areas  within  the  protective  works  that  lie  between  the  right  bank  of 
the  Westfield  River  and  the  left  hank  of  the  Little  River,  one  where 
the  dike  crosses  the  existing  Little  River  channel;  and  the  other  twn 
where  the  dike  crosses  the  existing  Westfield  River  oxbow.  An  ungated 
conduit  would  be  required  in  the  i.ittle  River  channel  about  1,000 
feet  upstream  of  the  Penn  Central  railroad  bridge  crossing  of  the 
Little  Ri ver . 

Six  ponding  areas  would  he  provided:  t wo  within  the  area  pro- 
tected by  the  Westfield  River  dike,  three  within  the  area  protected 
by  the  Little  River  dike;  and  one  within  the  Union  Street  area.  These 
ponds  would  store  interior  runoff  during  times  of  high  river  stages. 

The  project  would  require  the  relocation  of  electric  transmis- 
sion and  distribution  lines  and  gas,  water,  telephone  and  sewer  lines 
as  well  as  the  replacement  of  a portion  of  Route  187  (Little  River 
Road).  A highway  bridge  would  be  built  where  that  road  crosses  over 
the  new  Little  River  channel  at  the  east  end  of  the  project. 

A total  of  228  acres  of  land  would  have  to  be  provided  bv  the 
city  of  Wpst field  for  the  permanent  easements  required  to  build  the 
project.  It  is  estimated  that  the  entire  project  would  take  1 years 
to  complete.  However,  construction  it  any  given  location  would  not 
exceed  one  year. 

Construction  of  the  Westfield  Local  Protection  Project  would 
raise  the  flood  stage  downstream  of  Westfield.  This  effect  must  be 
mitigated.  Kfforts  would  include  raising  t lie  dikes  in  West  Spring- 
field  by'  about  2 feet,  possible  reduction  of  assessed  value  of 
property  not  protected  and  other  local  measures.  Plate  No.  2 shows 
the  selected  plan. 
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EVALUA  TED  ACCOMPLISHMENTS 


The  selected  plan  tor  flood  protection  In  the  city  of  Westfield 
would  provide  the  following  beneficial  effects: 

1.  Eliminate  flood  damage  in  about  1,700  of  the  3,100  acres  of 
the  city  of  Westfield  that  would  be  inundated  by  the  Standard  Project 
Flood.  This  protected  area  is  highly  developed  and  contains  more  than 
2,200  residential  properties,  400  commercial  establishments  and  40 
public  buildings.  Most  of  the  remaining  1,400  acres  that  would  not  be 
protected  by  the  project  are  agricultural  or  open  land.  Only  about  20 
residential  and  commercial  properties  along  Union  Street  and  Route  20 
would  remain  subject  to  flooding. 

2.  Protection  against  injury  and  loss  of  life  in  any  future 
flooding  event,  thus  providing  for  the  health  and  safety  of  citizens. 

3.  Protection  against  discontinuity  of  daily  living,  industrial 
and  commercial  activity,  and  the  community's  educational  process  that 
any  future  flood  would  cause. 

4.  Maintenance  of  the  Westfield  and  the  little  Rivers'  flow  in 
their  existing  channels,  a desire  strongly  emphasized  by  local  Inter- 
ests . 


5.  Protection  against  the  disruption  of  automobile  and  .‘ailroad 
transportation  activity  in  any  future  flood. 

b.  Creation  of  six  ponding  areas,  which  could  be  used  for  pic- 
nics and  playgrounds  when  dry,  and  a roadway  on  top  of  the  dikes  which 
could  serve  as  a bicycle  path,  jogging  track  and  rest  and  scenic 
viewing  areas. 

7.  Elimination  of  the  cost  and  inconvenience  of  clean-up  and 
rebuilding  after  flood  events.  This  accrues  to  the  benefit  of  both 
those  who  live  and/or  work  in  the  protected  area  as  well  as  other 
citizens  of  Westfield. 
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EFFECTS  ON  THE  ENVIRONMENT 


To  determine  the  environmental  impacts  of  the  selected  plan,  the 
Corps  of  Engineers  consulted  with  numerous  Federal,  State  and  local 
agencies  and  interests.  Nine  impacts  were  identified,  of  which  two 
are  considered  significant. 

SIGNIFICANT  IMPACTS 


Increased  flooding  outside  the  area  of  protection.  At  the 
present  time  floodwaters  are  stored  in  the  streets  and  structures  of 
downtown  Westfield  until  the  flood  subsides.  If  the  protective  works 
are  built,  this  storage  area  will  no  longer  be  available,  and  the 
floodwaters  will  have  to  go  somewhere  else.  During  a Standard  Pro- 
ject Flood,  which  the  local  protection  project  will  be  designed  to 
withstand,  flood  stages  upstream  from  Westfield  will  be  3 feet  higher 
than  they  would  be  without  the  local  protection  project.  Downstream 
of  the  project  the  flood  stages  will  be  2 feet  higher  and  would  dimi- 
nish to  normal  flood  stage  at  the  Agawam  Bridge  in  West  Springfield. 

Between  Westfield  and  Agawam  about  7 homes  and  23  businesses 
(including  a trailer  park)  would  be  subjected,  under  the  worst 
conditions,  to  property  damage  of  about  $12,700  on  an  average  annual 
basis . 


The  city  of  West  Springfield  would  experience  increased  flood 
stages  and,  under  an  optimum  plan,  the  sections  of  dike  between  the 
Agawam  Bridge  and  the  upstream  end  of  the  dike  would  be  raised  about 
2 feet. 

The  movement  of  construction  materials  — estimated  to  be  about 
3.1  million  cubic  yards  of  clay,  sand,  gravel  and  riprap  --  could 
disrupt  traffic  in  Westfield,  create  increased  noise,  dust  and  carbon 
monoxide  levels  and  possibly  destroy  certain  roads.  Table  5 shows  the 
estimated  amounts  of  the  different  materials  needed  to  construct  the 
dikes  and  the  estimated  number  of  round  trip  truck  trips  required. 
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CONSTRUCTION  MATKKIAI.S  TRIPS 


Materia  1 
Clay 

Sand  & Crave l 
Ri prap 


Cubic  Yards 

2,000,000 
840,000 
21/, 000 


Ks t 1 mated 
Round  Trips 

100,000 

42,000 

10,850 


The  clay  would  be  excavated  from  a new  pit  located  between 
Fowler  and  Sackett  Roads  near  the  Southwlck  town  line.  For  the  esti- 
mated 100,000  round  trips,  it  is  planned  to  use  Saeket t and  Fowler 
Roads  as  one  way  streets  for  hauling,  with  about  50,000  trips  over 
each  road.  The  entire  100,000  trips  would  move  along  City  View  Road 
and  onto  South  Maple.  At  this  point,  about  8/, 200  trips  would  be 
diverted  to  an  access  road  paralleling  the  proposed  dike  along  the 
Tittle  River.  Access  roads  and  temporary  crossings  over  the  Tittle 
and  Westfield  Rivers  would  be  required.  About  13,800  round  trips 
would  move  along  South  Maple,  Pleasant,  Kin.  and  Franklin  Streets. 

Also,  Mainline  Drive  and  small  portions  of  Fast  Main  Street  and 
Tittle  River  Road  would  be  used. 

While  total  construction  time  Is  estimated  at  3 years,  each 
section  of  the  dikes  would  be  completed  in  less  than  one  year  so  the 
roads  would  not  be  used  continually  for  the  entire  construction  period 
for  hauling  clay. 

Sources  of  sand,  gravel  and  riprap  have  not  yet  been  Identified, 
so  no  exact  truck  routes  can  be  given  at  this  t imc  for  hauling  these 
materials.  To  alleviate  congestion,  the  dikes  and  access  roads  would 
be  used  as  much  as  possible. 

Dust  from  moving  the  construction  materials  would  be  kept  down 
by  showering  trucks  and  covering  the  load.  Streets  could  also  he 
swept,  If  necessary.  All  equipment  would  be  required  to  meet  State 
and  Federal  standards  for  noise  abatement.  The  U.S.  Knvi ronmenta 1 
Protection  Agency  may  require  a monitoring  program  during  construction 
for  carbon  monoxide  Levels.  The  Corps  of  engineers  and  its  contrac- 
tors would  comply  with  any  standards  of  air  quality  thus  imposed. 

Fowler,  Sackett  and  City  View  Roads  are  not  designed  to  support 
heavy  loads  so  it  is  likely  that  the  truck  trips  will  reduce  these 
roads  to  unacceptable  conditions.  The  Corps'  contractor  would  he 
required  to  maintain  the  roads  during  hauling  and  rebuild  them  after 
completion  of  hauling,  operations. 

a » 
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LESSER  IMPACTS 


Impacts  of  polluted  storm  water  drainage.  Small  reaches  of  the 
Little  and  Westfield  Rivers  would  be  closed  off  from  the  main  channels 
during  some  floods.  Polluted  storm  water  from  urban  areas  of  West- 
field  and  discharges  from  two  combined  storm  sewers  would  f Low  into 
these  interior  channels,  causing  three  potential  problems: 

a)  Some  aquatic  organisms  could  succumb  to  the  direct 
contact  with  pollutants; 

b)  Organic  materials  and  chemicals  in  the  drainage  could 
reduce  the  supply  of  oxygen  in  the  closed  off  sections  of 
the  rivers: 

c)  A buildup  of  deposits  could  occur  in  these  interior 
channels . 

It  is  not  possible  to  predict  the  exact  organisms  kill  as  a 
result  of  these  impacts  because  it  depends  on  the  concentration  of 
pollutants  and  the  retention  time  of  the  floodwaters. 

Another  possible  impact  would  be  the  potential  loss  of  dissolved 
oxygen  due  to  decomposition  of  organic  matter  in  these  enclosed  waters 
with  a resulting  kill  of  organisms  that  depend  on  dissolved  oxygen. 
Since  a buildup  of  debris  and  organic  material  within  the  closed  sec- 
tions of  the  rivers  could  occur,  the  project  would  be  designed  to 
allow  flushing  action  during  the  spring  freshets  to  keep  the  channel 
c lear . 


Impact  on  the  Westfield  River's  ability  to  purify  itself. 

This  is  known  as  a stream's  assimilative  capacity  and  it  is  affected 
by  four  factors:  pollutants,  water  temperature,  dissolved  oxygen  and 
flow  time.  Only  one  of  these  factors  — flow  time  --  would  be  changed 
by  the  project.  Hydrologic  studies  indicate  that  the  change  caused  by 
the  project  would  be  inconsequential. 

Impact  on  wildlife  habitat.  Loss  of  natural  terrestrial 
and  aquatic  wildlife  habitat  would  be  significant  since  the  proposed 
project  would  impact  only  a small  portion  of  the  total  habitat  in  the 
Westfield  River  Basin.  Changes  in  types  of  habitat  would  also  occur. 
Potential  impacts  would  be  mitigated  by  plantings  on  dikes,  adjacent 
areas  and  in  construction  materials  borrow  areas. 

Impact  on  stream  eroslonal  patterns.  In  those  areas  of  the 
project  where  increased  erosion  potential  could  occur,  stream  banks 
would  be  protected  by  riprap,  thus  rendering  any  impacts  minimal. 

Impacts  on  industrial  development  and  river  views.  A potential 
exists  for  Industrial  development  of  open  land  behind  the  dikes  and 
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for  a Loss  of  views  of  t lie  rivers,  if  tlie  project  is  built.  Local 
citizens  must  decide  if  these  impacts  are  justified  to  protect  the 
city  against  devastating  floods. 

impact  on  29  identified  cult ural  resou rces  sites . Ad v e r s e 
impacts  to  those  sites,  which  wen-  identified  during  a reconnaissance 
survey  (described  in  Appendix  \) , may  occur  during  construction  or 
operation  of  the  project.  An  intensive  survey  would  be  conducted 
prior  to  construction  to  determine  procedures  for  minimizing  construc- 
tion to  determine  procedures  for  minimizing  adverse  impacts  to  the 
sites. 
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EFFECTS 


While  tlie  social  impacts  and  indirect  economic  effects  are 
generally  intangible  and  not  capable  of  precise  measurement,  they  can 
be  identified,  described  and  ranked  according  to  degree  of  impact 
expected  to  result. 

Negative  Impacts  include  the  relocation  of  several  structures 
near  Little  River  Road  and  Route  20,  the  obstruction  of  a shopping 
center,  change  in  the  character  of  the  immediate  neighborhood  from 
a comfortable  residential-commercial  community  to  a barren  channel, 
abrupt  demarcation  between  protected  and  unprotected  areas  by  a 12 
foot  wall,  disruptions  during  construction,  and  others. 

Positive  impacts  Include  the  flood  protection  ottered  by  tne 
project,  Increased  construction  employment  and  resulting  economic 
activity,  higher  Land  values  and  tax  revenues,  and  removal  of  restric- 
tions on  development  of  land  within  the  protected  area. 


DESIGN 


The  Westfield  hocai  Protection  Project  Is  designed  to  protect 
l,/00  acres  of  highly  developed  flood  plain  from  the  Standard  Project 
Flood  on  the  Westfield  and  I. title  Rivers  and  Powdermill  Brook,  is 
modified  by  the  existing  KnlghtviLLe  and  Llttleville  Reservoirs. 
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Using  a system  of  dikes  and  walls,  street  gates,  pumping  stations, 
improved  river  channels,  overflow  channels  and  ancillary  structures, 
the  rivers'  floodwaters  will  flow  through  existing  and  overflow 
channels  while  the  river  channels  maintained  inside  the  dikes  will 
collect  interior  drainage.  In  addition,  an  interior  drainage  system 
of  storage  ponds  and  pumping  stations  will  handle  flash  floods  from 
a 20  year  frequency  rainfall  coincident  witli  t food  stages  similar  to 
those  of  the  August  1955  flood  of  record.  A detailed  description  of 
Lite  hydrology  and  hydraulic  design  is  provided  in  Section  I>  of 
Appendix  1. 

Design  of  dike  and  wall  foundations  and  materials  selected  is 
in  accordance  witli  a detailed  study  of  the  geology  of  the  region  as 
set  forth  in  Section  K of  Appendix  1.  All  materials  to  be  used  are 
found  within  a 15  mile  radius  of  t he  project.  Structural  design  is 
in  accordance  with  the  most  recent  design  criteria.  No  unusual 
design  problems  are  expected. 


OPERATION  AND  MAINTENANCE 


The  operation  ot  the  project  would  consist  essentially  of  a 
warning  system,  gate  and  conduit  closure,  pump  operation  and  con- 
tinuous Inspection  during  emergencies.  The  short  warning  time- 
caused  by  very  rapid  runoff  from  the  steep  upstream  watershed 
necessitates  an  adequate  system  of  flood  forecasting  and  early 
warning  to  make  sure  the  project  would  he  fully  operational  for 
maximum  flood  protection.  Pumps  would  operate  as  interior  runoff 
accumulates  within  the  projected  area.  As  the  flood  stage  rises, 
other  aspects  of  the  project  would  come  into  operation. 

The  implementation  of  an  early  warning  system  for  Westfield  is 
an  urgent  priority  whether  or  not  the  project  is  built. 


ECONOMICS  OF  THE  SELECTED  PLAN 


METHODOLOGY 


PROJECT  COST'S 

Project  costs  consist  of  first  costs  aiut  annual  charges  over 
l lie  estimated  100-year  life  of  t lie  project.  I'he  Federal  Government 
would  hear  the  total  construction  cost  of  local  protection,  while 
local  Interests  would  bear  the  cost  oi  land  acquisition,  easements, 
rights-of-way  and  relocations  necessitated  by  the  project.  Main- 
tenance and  operation  ot  the  project  alter  completion  would  also  be 
a local  responsibility,  in  accordance  with  regulations  and  guide- 
lines provided  by  the  Corps  of  Engineers. 

The  value  ot  all  goods  and  services  used  in  the  project  is 
estimated  on  the  cost  side.  Unit  prices  used  in  estimating 
construction  and  relocation  costs  are  based  on  average  bid  prices 
lor  similar  work  in  the  same  general  region.  These  prices  are 
adjusted  to  the  197b  price  level.  Valuation  of  property  reflects 
recent  sales  in  the  area.  I»and  costs  are  based  on  estimated  too 
va l ue . 


All  estimates  include  a 20  percent  allowance  for  contingencies. 
The  costs  for  engineering  and  overhead  are  estimated  lump  sums  based 
knowledge  of  the  site  and  experience  on  similar  projects. 

Annual  charges  are  based  on  an  annual  interest  rate  of  h-7/b 
percent  tor  both  Federal  and  non-Federal  costs,  with  amortization  ot 
the  project  costs  distributed  over  the  100-year  period.  Allowances 
are  also  made  for  operation,  maintenance  and  interim  replacement  of 
equ i pment . 

PROJECT  BENEFITS 

Project  bene  tils  are  calculated  primarily  on  the  basis  <>l 
present  and  future  damages  prevented  by  the  project.  Benefits  also 
include  an  estlmati  of  the  increased  value  ot  protected  flood  plain 
lands  i local  tonal  benefit.  1 and  ot  the  contents  of  resilient  ial  unit; 
protected,  assuming  that  these  contents  Increase  in  value  .is  the 
incomes  ot  the  residents  Increase  (affluence  benefits).  The  assess- 
ment of  damages  prevented  is  based  on  flood  damage  surveys  which 
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provide  dollar  estimates  of  both  physical  and  nonphysical  losses 
correlated  to  various  stages  or  elevations  of  flooding.  'Hiuse 
actual  Losses  are  related  to  stage-frequency  data  Lo  calculate 
expected  losses  on  an  annual  basis.  Annual  benefits  are  then 
computed  by  subtracting  total  annual  losses  which  would  occur  with 
t lie  project  from  the  total  losses  that  would  occur  without  the 
pro jec  t . 

BENEFIT-COST  ANALYSIS 

Benefit-cost  analysis  relates  the  annual  benefits  of  a project 
to  its  annual  costs.  To  be  recommended  for  Federal  participation,  a 
project  of  this  nature  must  return  annual  benefits  in  excess  of  its 
annual  costs  — a benefit-cost  ratio  greater  than  1.0  — when 
benefits  are  divided  by  costs. 


COSTS 


Table  b summarizes  Federal  and  non-Federal  first  costs.  Total 
estimated  project  first  costs  are  $39.1  million.  This  included 
estimated  non-Federal  first  costs  of  $4.8  million.  Table  7 summa- 
rizes total  Federal  and  non-Federal  investments,  which  include 
interest  costs  during  the  3 year  construction  period.  These 
investments  are  $37.8  million  and  $5.3  million  respectively,  for  a 
total  investment  of  $43.1  million.  Table  8 summarizes  estimated 
annual  costs,  totaling  $2.98  million. 
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TABLE  6 

SUMMARY  OF  ESTIMATED  I I KST  COSTS 


FEDERAL  COST 
CONSTRUCTION  COST 


Far tli  Dikes 

$ 1 3,000,000 

Concrete  Walls 

2,750,000 

Vehicular  Cates 

460,000 

Railroad  Gate 

260,000 

Pumping  Stations 

2,700,000 

Gated  Conduits 

970,000 

Interior  Drainage 

2,330,000 

River  Overflow  Channels 

2,4  10,000 

Utility  Relocations 

1 ,900,000 

Detours  during  Construction 

230,000 

Ancillary  Works 

450,000 

Downstream  Mitigation 

1 ,000,000 

Archaeological  Mitigat ion 

800,000 

TOTAL  CONSTRUCTION  COST 

$29,280,000* 

Engineering  & Design 

2,640,000 

Supervision  & Administration 

2,340,000 

TOTAL  ESTIMATED  FIRST  COST 

$34,260,000 

ROUNDED  TO 

$34,300,000 

NON- FEDERAL-COST 

Lands  and  Damages 

$ 3,600,000* 

Utility  Relocations 

1 ,200,000 

TOTAL  ESTIMATED  NON-FF.DF RAI.  FIRST  COST 

$ 4,800,000 

TOTAL  ESTIMATED  PROJECT  FIRST  COST 

$39,100,000 

♦Includes  a 20%  contingency  factor 
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TABLE  7 


SUMMARY  OK  INVESTMENTS 


Federal  First  Cost 

Interest  During  Construction: 
(.$34, 300,000)  (0.06875)  (.1/2x3) 
TOTAL  FEDERAL  INVESTMENT 

Non-Federal  First  Cost 

Interest  During  Construction: 
($4, 800, 000) (0.06875) (1/2x3) 

Rounded  to 

TOTAL  NON-FEDERAL  INVESTMENT 


$34,000,000 


3,500,000 

$37,800,000 

$ 4,800,000 


495,000 
$'  5,295,000 
5 , TOOjOOO 


$ 5,300,000 

TOTAL  FEDERAL  AND  NON-FEDERAL  INVESTMENT-  $43,100,000 


TABLE  8 

SUMMARY  OF  ESTIMATED  ANNUAL  COSTS 


Federal 


Interest  & Amortization  (0.06883  x $37,800,000) 


$ 2,600,000 


Non-Fedoral 


Interest  & Amortization  (0.06883  x $5,300,000) 
Operation  4 Maintenance 
Major  Replacement  (Estimated) 

TOTAL  ANNUAL  COST 


$ 360,000 

14,000 
6 ,000 
| 380,000 

$ 2, 980,000 


* 
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BENEFITS 


Table  9 summarizes  annual  benefits  from  the  Westfield  Local 
Protection  Project,  which  consist  primarily  of  the  reduction  in 
flood  damages. 


TABLE  9 SUMMARY  OK  BENEK ITS 


Basic  Flood  Control 
Locat ion 
Af  f 1 uo nee 

Total  Annual  Benefits 


$3,449,900 
146,500 
111, 300 
$3,707,700 


JUST  IF  1C  A TION  ! 

I 

i 

Economic  justification  of  the  project  is  determined  by 
comparing  estimated  annual  benefits  with  estimated  average  annual 
costs,  including  interest  and  amortization.  The  calculation  for 
this  project  is  as  follows: 

Total  Annual  Benefits:  $3,707,700 

Total  Annual  Costs:  $2,980,000 


The  benefit-cost  ratio  is  greater  than  1.0  and  the  project  is 
therefore  economically  justified. 


M \ MM  I/A  TIO\ 


During  the  plan  formulation  phase  ol  the  study  i was  deter- 
mined tl'.at  local  protection  was  the  preferred  flood  control  solution 
that  would  meet  the  social,  environmental  and  economic  criteria.  Of 
the  several  plans  of  local  protection  considered,  the  selected  plan 
was  the  one  which  best  met  these  criteria.  The  selection  of  the 
height  of  the  protective  works  then  became  the  remaining  variable. 
The  height  of  protection  which  results  in  the  greatest  excess  of 
benefits  over  costs  is  the  most  efficient  from  an  economic 
cousiderat ion. 

This  analysis  indicated  that  the  height  ol  protection  for  the 
selected  plan  would  be  equivalent  to  that  required  for  the  Standard 
Project  flood. 


DIVISION  OF  PLAN  RESPONSIBILITY 


The  responsibilities  for  carrying  out  the  plan  are  apportioned 
between  the  Federal  Government  and  non-Kederal  interests  on  the 
basis  of  Federal  legislation  and  administrat Ive  policies.  Present 
cost  apportionment  was  established  by  Section  3 of  the  193b  Flood 
Control  Act,  as  amended,  but  proposed  cost-sharing  reforms  by  the 
President  could  change  this  cost  apportionment.  The  implications  of 
both  cost-sharing  methods  are  discussed  in  the  following  paragraphs. 
However,  under  existing  Corps  policy,  projects  are  recommended  for 
authorization  under  the  President's  proposed  cost-sharing  guide- 
lines. 
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F E D E HAL  R E S l>  0 N S IB  IE  I T / E S 


Under  existing  regulations,  tile  Federal  Government  would  be 
responsible  for  all  flood  control  construction  costs  of  the 
Westfield  Local  Protection  Project.  The  currently  estimated  Federal 
share  of  first  costs  of  the  selected  plan  is  $34.3  million.  The 
Federal  Government  will  also  design  and  construct  the  project  except 
for  specified  items  of  local  cooperation.  After  construction  is 
completed,  the  project  will  be  turned  over  to  the  city  of  Westfield 
for  operation  and  maintenance. 


NON-  FEDERAL  RESPONSIBILITY 


The  currently  estimated  non-Federal  share  of  the  total  first 
costs  of  the  selected  plan  under  existing  regulations  is  $4.S 
million.  Non-Federal  interests  would  also  be  required  to  maintain 
and  operate  the  project  after  completion  at  an  estimated  average 
annual  cost  of  $20,000. 

Specific  requirements  of  local  cooperation  include: 

1.  Provide  lands,  easements  and  rights-of-way  for  the  con- 
struction and  subsequent  maintenance  of  the  project.  This  is 
currently  estimated  at  $3.6  million. 

2.  Hold  and  save  the  United  States  free  from  damages  due  to 
construction,  operation  and  maintenance  of  the  works,  except  damages 
due  to  the  fault  or  negligence  of  the  United  States  or  its  con- 

t ractors. 

3.  Maintain  and  operate  all  works  after  completion  in  accord- 
ance with  regulations  prescribed  by  the  Secretary  of  ttie  Army . Thi> 
is  currently  estimated  at  $20,000  annually. 

4.  Provide  all  alterations  and  replacements  of  existing 
utilities.  This  is  currently  estimated  at  $1.2  million. 


>.  I'resc  r 1 1>.  .uiij  i-nlura1  regulations  to  pi  rvriil  one  roaclmicul 
on  i In  t iiij'  roved  or  mi  I m j • t nved  rli. nun' Is  .uni  |ioml  i ng  ii.vo.  and  manage 
.ill  |HH  ji’il  - | i‘  l.llt'il  I mu'  t i ons  to  preserve  «'o  |M«  1 1 I os  lot  I o<  .1 1 
il  r.i  I ii.tge  as  we 1 I as  toi  project  I unctions. 

b . Comply  with  provisions  ot  tin'  Inilorm  lie  l oca  t ion  Assistance 
and  Keul  Property  Acquisition  Policies  Act  ol  1970. 

7.  Clive  assurances  of  local  cooperation,  as  required  by 
Massachusetts  General  Laws,  prior  to  the  start  ot  any  construction. 

Although  not  a requirement  of  the  selected  plan,  local  inter- 
ests should  consider  and  adopt  such  uonstructural  measures  as  neces- 
sary to  protect  llte  and  property  outside  the  protected  area.  The 
selected  plan  supports  and  encourages  such  nonstructur.il  measures  by 
t lie  community  wherever  possible.  It  is  particularly  important  that 
Westfield  implement  a flood  forecasting  and  early  warning  system  lor 
the  protection  of  Its  citizens,  especially  if  the  selected  plan  is 
not  implemented. 


PROPOSE/)  CHANCES  IX  EE  I)  ERAL  AND 
X () X - F E I) E R t L C O S T A PP OR  T / () X M E X T 


In  his  June  1978  water  policy  message  to  Congress,  the  Pres- 
ident proposed  that  the  present  cost-sharing  requirements  for  flood 
control  projects  be  modified.  The  changes  proposed  by  the  Admin- 
istration include  provisions  for  a cash  contribution  from  benefiting 
States  of  5 percent  of  the  project  first  cost  and  a cash  or  in-kind 
contribution  of  20  percent  from  other  non-Kederal  interests.  Appli- 
cation ot  this  policy  to  the  Westfield  project  would  require  a cash 
contribution  ot  $1,955,000  from  the  Commonweal th  of  Massachuset ts 
and  a cash  or  in-kind  contribution  of  $7,820,000  ($3,020,000  cash 
and  $4,80(1,000  in-kind)  from  the  city  of  Westfield  and/or  other  non- 
Kederal  interests.  Table  10  compares  the  Federal  and  non-Kederal 
costs  of  the  selected  plan  under  both  existing  and  proposed 
po lie ies . 
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TABLE  ) 


COMPAR 1 SON  OF  FEDERAL  AND  NON- K EDLRAL  I 1 RST 
COSTS  UNDER  EXISTING  AND  f’ROPOSED  WATKK 
RESOURCE  POLICIES 


Federal  Share 
Non-Federal  Share 
TOTAL 


Existing 

$347300,000 

4,800,000 

$39,100,000 


Proposed 

$27,T7>7ooo 

9,775,000* 

$39,100,000 


*Ineludes  the  5%  ($1,995,000)  and  207.  ($7,820,000)  non-Kederal 
contrlbut Ions. 


PLAN  IMPLEMENTATION 


Before  this  project  can  be  constructed,  the  following  actions 
must  take  place: 

•Review  of  this  report  by  the  Board  ot  Engineers  for  Rivers  and 
Harbors  and  the  Office  of  the  Chief  of  Engineers. 

.Review  by  the  Governor  of  t ht>  Commonwealth  of  Massachusetts 
and  other  interested  Commonwealth  and  Federal  agencies. 

•Compilation  of  all  review  comments  of  the  report. 

.Forwarding  of  the  report  of  Chief  ot  Engineers  to  the 
Secretary  ot  the  Army 

. toward ing  by  the  Secretary  of  the  Army  of  the  final  rep'M 
the  Congress,  subsequent  to  his  seeking  the  comments  of  the  otti, 
of  .Management  and  Budget  regarding  the  relationship  of  the  pro jt  . 
to  the  program  of  the  President. 

•Congressional  authorization  of  the  project,  including  the 
funding  for  the  design  and  construction  of  the  project. 

•Upon  authorization,  the  inclusion  ot  funds  in  the  budget  of 
the  Chiet  ot  Engineers  for  design  and  construction  of  the  project. 
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• WIiimi  tlio  Collar  oss  appropr  i a t os  tlio  initial  I muls  lor  t lio 
project,  tlio  request  lor  submittal  ol  formal  assuranoos  of  local 
cooperation  will  ho  inacio  ol  tlio  nou-federa  1 iutorosls.  No  fiiiuls  oan 
bo  expended  for  construction  of  the  project  unless  tho  assurances  of 
local  cooperation  satisfactory  to  the  Secretary  of  the  Army  have 
been  received. 


•Advanced  engineering,  and  design  studies  would  bo  initiated, 
project  formulation  reviewed,  and  tho  plan  reaffirmed  or  modified  as 
required  to  meet  the  then  current  conditions. 

.Preparation  of  plans  and  specifications  along  with  the  engi- 
neering estimate  of  construction  would  be  completed. 

.Prior  to  the  invitation  for  the  solicitation  of  bids  the  local 
assurances  would  be  required. 

•bids  are  invited  and  a contract  awarded. 

.Local  interests  would  become  responsible  for  the  project's 
operation  and  maintenance  upon  completion  of  construction  and 
turnover  of  the  project  to  them. 

.The  Corps  of  engineers  along  with  local  interests  will  furnish 
technical  guidance  and  periodic  inspections  for  the  life  of  the 
project.  A schedule  of  the  above  steps  cannot  be  accurately  esti- 
mated because  of  the  variables  in  the  reviewing  and  funding  pro- 
cesses and  uncertainty  of  local  support  for  the  project.  However, 
if  authorized  and  after  initial  funding  of  the  project,  the  complete 
design  and  construction  of  the  project  would  be  accomplished  within 
a 7-year  period  if  adequate  funds  are  available. 


VIEWS  OF  NON-FEDERAL  INTERESTS 


The  Commonwealth  of  Massachusetts,  Division  of  fisheries  and 
Came,  Connecticut  Valley  Wildlife  District  is  concerned  with: 

•Leaving  all  vegetation  inside  the  dikes  and  planting  the 
outside  banks  of  the  dikes  to  grass  and  herbaceous  cover. 

•Seeing  the  backwater  areas  outside  the  dikes  left  open  at 
the  downstream  end,  to  allow  fluctuation  of  water  levels 
and  tiie  passage  of  fish. 


The  Commonwealth  of  Massachusetts,  Division  of  fisheries  ami 
Came,  Field  Headquarters,  Westhoro,  states:  "You  should  be  aware, 
however,  of  ground  nesting  birds  In  the  area...' 

The  Commonwealth  of  Massachusetts,  Water  Resources  Commission, 
Division  of  Water  Pollution  Control,  states:  "...this  project 
Indicates  that  It  will  significantly  alter  the  hydraulic  character- 
istics ot  the  Westfield  and  Little  Rivers." 

Tile  Commonwealth  of  Massachusetts,  executive  Office  of 
environmental  Af lairs,  Department  of  environmental  Management, 
Division  of  Water  Resources,  would  like  a ihorough  review  ol  tin 
environmental  impacts  of  tin-  project's  structural  measures, 
provisions  for  some  kind  of  a linear  parkway  system,  and  a 
complementary  nonst rue tura 1 plan. 

The  Commonwealth  of  Massachusetts,  executive  Of t Ice  of 
Environmental  Affairs,  is  concerned  with: 


. The  Impacts  of  the  project  on  downstream  communities. 

. The  necessity  for  protecting  the  laud  within  the  bend 
ot  the  Little  River,  and 

. Preventing  further  development  on  the  remaining  t lood 
plain. 

The  Commonwealth  of  Massachusetts,  Executive  Ot f ice  ot 
Transportation  and  Construct  Lon,  Department  of  Public  Works, 
District  2 states:  "We  would  not  anticipate  any  significant 
environmental  impact  on  our  roadways  as  a result  of  your  proposed 
wo  rk . " 


The  Office  ot  the  Board  ot  Selectmen,  West  Springfield, 
Massachusetts,  notes  that  construction  of  the  project  will  cause 
problems  to  their  area  and  isks  that  the  problems  be  addressed  in 
the  Environmental  Impact  Statement. 

The  Westfield  River  Watershed  Association,  Inc.,  is  concerned 
with  the  project  impact  on  the  upstream  and  downstream  communities 
Further,  it  requests  coordination  with  them  at  time  of  preparation 
of  final  plans  and  specifications. 

City  of  Westfield  Planning  Board  and  Department  suggests  tin- 
use  of  the  protective  works  as  a linear  park-bikeway  system  and 
comments  on  the  preconstruction  and  post-construct  ion  project's 
euv  ironmenta 1 impact s . 


REVIEW  BY  OTHER  FEDERAL  AGENCIES 


L 


l! n 1 1 »?d  States  Environmental  Protection  Agency's  Region  1 was 
concerned  with: 

•bank  erosion  and  scouring 

•Project  operation  and  maintenance 

•increased  downstream  flood  profile 

•Characteristics  of  proposed  ponding  areas 

•Extensive  detail  on  existing  conditions,  the  proposed  project 
and  project  impacts,  and  they  suggested  a study  on  structural  and 
nonstructural  (operating  and  maintenance)  mitigating  measures  for 
some  impacts. 

The  U.S.  Department  of  the  Interior,  Kish  and  Wildlife  Service 
commented  on  five  facets  of  the  proposed  construction.  These  are: 

•Dike  and  wall  system 

•Overflow  systems  and  channel  relocations 
•General  clearing  and  bank  stabilization 
•Interior  drainage  and 
•Effects  upstream  and  downstream. 

Their  extensive  comments  are  concerned  with  type  ot  slope 
protection,  resultant  velocity  of  water  flow  under  some  project 
conditions,  provisions  for  fishways,  preservation  of  the  existing 
wetland  and  river  channels,  and  hydraulic  impact  on  upstream  and 
downstream  river  channels  and  banks. 

The  Ecological  Services  Branch  of  the  Kish  and  Wildlife 
Services  states:  "The  Westfield  River  system  is  not  anticipated  to 
play  a significant  role  In  the  Connecticut  River  Anadromous  Kish 
Restoration  Program  because  of  the  large  number  of  existing  and 
proposed  dams  and  impoundments,"  U.S.  Department  of  Ag r iculture , 
Soil  Conservation  Service  commented  on  the  project's  possible 
significant  environmental  impacts. 

The  comments  of  federal  and  non-Kederal  agencies  are  contained 
in  Appendix  2. 
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SUMMARY 


The  city  of  Westfield,  located  on  the  Westfield  and  Little 
Rivers  in  southwestern  Massachusetts,  has  a long  history  of 
flooding.  between  1927  and  1955  no  fewer  than  six  major  floods 
inundated  the  city's  downtown  area,  causing  significant  residential, 
commercial  and  industrial  property  damage.  The  most  recent  o[  these 
disasters  was  the  August  1935  flood  of  record.  It  caused  $8  million 
in  damages.  Since  then,  additional  development,  improvements  and 
the  effects  of  inflation  have  created  a situation  in  which  a 
recurrence  of  a flood  of  that  magnitude  would  leave  an  estimated 
$100  million  of  damage  in  its  wake. 

Although  the  flood  problems  in  Westfield  have  been  extensively 
studied  for  many  years,  there  still  exists  no  comprehensive  pro- 
tection for  life  and  property  within  this  3,100-acre  flood  plain  of 
homes  and  businesses.  At  the  present  time,  the  city  has  no  system 
of  flood  forecasting  and  early  warning  to  allow  the  timely 
evacuation  of  the  area  from  floodwatcrs  that  descend  from  the  hilly 
upstream  basin  within  8 hours  or  less  of  a flood-producing  storm. 

This  study  was  undertaken  in  compliance  with  existing  authority 
and  recommendations  of  the  Connecticut  River  Basin  Plan  — of  which 
the  Westfield  River  Basin  is  a part  — to  review  existing  reports, 
study  watershed  conditions,  and  recommend  cost-efficient  ways  t > 
reduce  or  eliminate  flood  damage  in  and  around  West  field.  The  Lew 
England  Division,  Corps  of  Engineers  had  principal  responsibility 
tor  conducting  the  study  and  preparing  the  report. 

The  watershed  of  the  Westfield  River  is  the  fifth  largest  in 
the  Connecticut  River  Basin.  It  covers  517  square  miles  of  the 
eastern  slopes  of  the  Berkshire  Hills  In  southwestern  Massachusetts. 
The  city  of  Westfield  is  a prosperous  and  growing  community  of 
33,000  people  with  a diversified  economy  of  industry,  commerce  and 
agriculture  that  is  surrounded  by  a sparsely  developed  countryside 
offering  numerous  recreational  opportunities.  The  city  enjoys  a 
mild  climate,  is  accessible  by  major  transportat ion  modes,  and  has 
substantial  amounts  of  vacant  land  for  future  development. 

Since  Its  earliest  history,  Westfield  has  utilized  its 
extensive  flood  plain  [or  settlement.  Today,  more  than  3,100  acres 


of  developed  and  developable  land  He  In  the  flood  plain  of  the 
Most  field  and  Little  Rivers  and  I’owdermill  Brook,  virtually  the 
entire  downtown  area. 


blooding  Is  the  major  water  resource  problem  in  the  city  of 
Westfield  and  the  Westfield  River  watershed.  Indeed,  Westfield  has 
been  described  as  having  one  of  the  most  serious  flooding  problems 
ot  any  community  in  the  entire  four-state  Connecticut  River  Basin. 
Although  two  flood  control  reservoirs  — Knightville  and  Llttleville 
— substantially  reduce  flood  discharges  in  the  basin,  estimates  ol 
flood  damage  in  Westfield  in  the  event  ot  a recurrence  of  the  August 
1955  flood  of  record  are  about  $100  million.  Other  water  resource 
problems  in  the  basin  are  small  by  comparison. 

A number  of  structural  and  nous t rue l ura  1 alternatives  were 
considered  in  this  study  for  the  solution  of  Westfield's  flood 
problems.  While  the  establ lshment  of  a flood  forecasting  and  early 
warning  system  for  Westfield  is  considered  to  be  one  of  the  more 
important  and  urgent  nonst ructural  measures,  the  study  was  unable  to 
conclude  th.it  any  single  or  combination  of  such  measures  would 
provide  adequate  protection  for  the  developed  Westfield  flood  plain. 

Of  the  structural  measures  considered,  upstream  storage, 
channel  Improvements  and  diversion  were  all  found  to  be  impractical 
and/or  ineffective.  Local  structural  protection  for  the  Westfield 
flood  plain  was  the  only  measure  found  to  provide  adequate 
protection  against  the  100-year  or  Standard  Project  Flood. 

Light  local  protection  plans  were  analyzed  for  their  ability  lo 
provide  adequate  protection,  meet  the  needs  and  objections  of  the 
local  community,  and  display  an  acceptable  benefit-cost  ratio.  Kao  It 
of  the  plans  is  a variation  of  the  basic  system  of  walls  and  dikes, 
new  channels,  gates  and  pumping  stations,  and  associated 
appurtenances  proposed  in  previous  studies.  Each  was  measured 
against  National  Economic  Development  and  Environmental  Quality 
object ives . 

The  selected  local  protection  project  for  Westfield  consists  of 
8-1/2  miles  of  earth  dikes  and  concrete  walls  organized  into  two  'T" 
shaped  loops.  Three  new  channels  would  be  excavated.  Street  gates, 
pumping  stations,  gated  conduits  and  ponding  areas  would  also  be 
built.  Construction  would  require  about  3 years. 

The  plan  would  eliminate  flood  damage  in  the  most  highly 
developed  1,700  acres  of  downtown  Westfield,  an  area  which  contains 
2,200  residential  properties,  400  commercial  establishments  and  40 
public  buildings.  Most  of  the  remaining  1,300  acres  in  the  flood 
plain  are  agricultural  or  open  land,  with  only  about  30  residential 
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and  commorc  ia  1 properties  remaining  subject  to  flooding.  To 
minimize  environmental  impacts,  the  Westfield  and  l.ittlc  Rivers 
would  flow  in  tlieir  existing  channels  during  times  oi  normal  flow 
and  would  be  diverted  through  overt  low  channels  during  I 1 ood 
per  iods . 

Significant  impacts  of  the  selected  plan  on  the  environment 
would  be  limited  to  increased  flooding  downstream  from  Westfield, 
requiring  the  raising  ot  the  dikes  in  West  Springfield  under  any 
optimum  plan,  and  impacts  of  transporting  construction  materials. 
Seven  other  potential  impacts  were  Identified  as  loss  than 
s ignif leant . 


in  addition  to  the  primary  flood  protection  benefits,  Westfield 
could  also  use  the  project  as  the  basis  tor  a major  recreation  plan. 

Total  first  costs  ot  the  selected  plan  are  estimated  at  $39.1 
million.  Under  existing  iaw,  the  federal  shate  ot  the  project  would 
he  $34.3  million  and  the  non— Federal  share  $4.8  ■ i J Lion.  Under  ihi 

President's  proposed  cost  sharing  reforms,  the  leueral  share  would 
drop  Lo  $29,325,000,  while  the  non-Kederal  share  would  rise  to 
$9,775,000.  Annual  maintenance  costs  are  estimated  at  $20,000. 
Average  annual  benefits  of  the  selected  plan  over  its  estimated  100- 
year  life  would  be  $3,707,700.  With  total  annual  costs  of  only 
$2,980,000,  tiie  project  has  a benefit-cost  ratio  of  1.24  and  is 
therefore  economically  feasible. 


STATEMENT  OF  FINDINGS 


Hie  Division  F.ngineer  of  New  England  Division,  Corps  of 
Engineers,  has  reviewed  and  evaluated,  in  light  of  the  overall 
public  Interest,  the  Information  contained  in  the  environmental 
statement,  and  other  documents  concerning  the  flooding  of  the  city 
of  Westfield,  and  the  views  of  oilier  agencies,  organizations,  and 
individuals  on  the  environmental  and  other  impacts  of  the  selected 
plan  for  local  flood  control  protection  for  the  city  of  Westfield. 
In  addition,  the  Division  Engineer  has  inspected  the  project  area 
and  has  participated  in  meetings  with  local  government  officials, 
representatives  of  other  agencies  and  organizations,  landowners,  and 
other  concerned  members  ot  the  public. 

The  possible  consequences  ol  constructing  the  selected  local 
protection  project,  as  well  as  each  of  the  alternatives,  were 


studied  and  evaluated  for  environmental  eflerts,  social  we  1 1-be  i ng, 
engineering  considerations,  and  economic  factors.  Specific 
attention  was  given  to  alleviating  flood  damag.es,  protecting 
cultural  resources,  and  preserving  natural  aesthetics  of  the  area. 

Three  alternative  measures  were  studied:  upstream  storage, 
river  diversion  and  local  protection.  The  selected  plan  is  one  of 
eight  local  protection  plans  investigated;  It  would  consist  of  two 
loops  of  earth  dikes  supplemented  by  concrete  floodwalls  where  space 
is  limited.  The  larger  loop  would  protect  the  main  portion  of  the 
city  of  Westfield  between  the  Little  and  Westfield  Rivers.  The 
smaller  loop  would  protect  the  northern  portion  of  the  city  lying 
between  the  Westfield  River  and  Powdermill  Brook.  New  channels 
would  be  constructed  where  necessary  to  straighten  channel  align- 
ments and  to  divert  excess  flows  from  natural  channels  retained 
within  the  dike  system.  Street  gates  and  sandbag  structures  would 
be  installed  where  the  dike  crosses  streets  or  railroad  lines. 
Interior  drainage  would  be  handled  by  two  pumping  stations,  various 
conduits  through  the  dike  and  six  ponding  areas  for  temporary 
storage  of  interior  runoff.  A pressure  conduit  would  be  required  on 
Powdermill  Brook  where  It  enters  the  project  area. 

Lngineering  Considerations  - The  selected  local  protection  plan 
would  meet  the  flood  protection  needs  of  the  area,  satisfy  the 
desires  of  local  Interests  for  improvement  of  the  human  environment 
and  retention  of  aesthetic  values  and  would  provide  the  most  econo- 
mical solution  consistent  with  sound  engineering.  The  selected  plan 
would  provide  a high  degree  of  flood  protection  to  the  city  of 
We  s t f te  Id . 

kn v i r oilmen t a I Cons iderat ions  - Adverse  environmental  impacts 
resulting  from  construction  of  the  selected  plan  would  be  less  than 
for  other  local  protection  plans  and  would  be  minimized  by  pre- 
serving the  existing  river  channels  within  the  dike  system.  The 
major  adverse  impacts  associated  with  the  plan  are  the  increased 
flood  stages  downstream  of  the  project,  which  will  increase  flood 
damages  in  those  areas,  and  the  impacts  associated  with  construction 
of  t he  project. 

Social  Well  Being  - The  selected  plan  would  eliminate  flood 
damages  in  about  1700  acres  of  the  1100  acres  of  the  city  of 
Westfield  that  would  be  inundated  by  the  Standard  Project  Flood. 

For  those  within  the  protected  area,  the  plan  would  eliminate  tin- 
threat  to  life,  health  and  safety  caused  by  flooding.  The  interior 
drainage  ponding  areas  and  the  roadways  on  top  of  the  proposed  dikes 
would  provide  recreational  opportunities.  Approximately  29  cultural 
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or  archaeological  sites  have  been  Identified  which  might  he  impacted 
by  the  selected  plan.  The  impacts  to  these  sites  would  be  minimized 
prior  to  and  during  construction. 

Kconomlc  Considerations  - The  selected  plan  would  have  a total 
first  cost  of  $39,100,001)  and  an  annual  cost  of  $2,980,000.  The 
plan  has  a benefit-cost  ratio  of  1.24  to  1,  as  determined  using 
current  Federal  criteria  for  evaluation  of  water  resources  projects. 

Other  Public,  interest  Considerations  - The  flood  protection  for 
the  city  of  Westfield  is  feasible  and  economically  justified  based 
on  tangible  benefits  alone.  Substantial  Intangible  benefits,  such 
as  improved  public  health  and  reduced  risk,  to  human  lives,  would 
also  accrue  to  the  selected  plan.  However,  the  city  of  Westfield 
has  not  provided  any  adequate  Indication  of  support  for  L lie  proposed 
plan. 


The  proposed  improvements,  as  developed  in  the  findings  and 
recommendations  of  the  report,  are  based  on  thorough  analysis  and 
evaluation  of  various  practicable  alternative  courses  of  action  lor 
achieving  the  stated  objectives;  that  wherever  adverse  effects  are 
found  to  be  involved  they  cannot  be  avoided  by  following  reasonable 
alternative  courses  of  action  which  would  achieve  the  congression- 
ally  specified  purposes;  that  where  the  proposed  action  has  an 
adverse  effect,  this  effect  is  eitiier  ameliorated  or  substantially 
outweighed  by  other  considerations  of  national  policy;  that  the 
recommended  action  is  consonant  with  the  national  policy,  statutues, 
and  administrative  directives;  and  that  in  the  absence  of  adequate 
local  support  for  the  selected  plan,  the  recommended  plan  for  flood 
forecasting  and  emergency  preparedness  planning  would  best  serve  the 
public  interest. 


RECOMMEND  A TIONS 


In  1 ight  of  the  present  Lack  ot  any  acceptable  indication  of 
local  support,  authorization  of  the  selected  local  protection 
project  for  Westfield,  Massachusetts  is  not  recommended.  However, 
because  the  city  ot  Westfield  remains  vulnerable  to  serious 
flooding,  it  is  strongly  recommended  that  the  city  develop  and 
implement  an  emergency  preparedness  plan  to  insure  the  healLli  and 
safety  of  its  citizens. 


JOHN  P.  CHANDLER 

Colonel,  Corps  of  Engineers 

Division  Engineer 
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SECTION  A 


THE  STUDY  AND  REPORT 


This  section  presents  background  information  concerning  the 
authorization  of  this  study.  It  also  includes  a description  of  the 
nature  and  extent  of  the  study  as  an  introduction  to  the  contents  and 
findings  of  this  report. 


PURPOSE  AND  AUTHORITY 


The  purpose  of  this  study  is  to  investigate  the  flooding  and 
associated  water  resource  problems  in  the  city  of  Westfield,  Massa- 
chusetts, and  to  formulate  a plan  which  would  best  solve  these  pro- 
blems, consistent  with  the  area's  economic,  social,  and  environmental 
well-being. 

A local  flood  protection  project  for  the  city  of  Westfield  was 
initially  authori  ed  by  the  Flood  Control  Act  approved  14  July  1960 
(Public  Law  645,  d6th  Congress,  2nd  Session).  Detailed  design  was  com- 
pleted by  the  New  England  Division  Corps  of  Engineers  in  1963.  However, 
the  requirements  of  local  cooperation  were  not  met  and  the  project  was 
never  constructed.  The  authorization  for  the  project  expired  on  22 
September  1969. 

Other  studies  in  the  area  were  being  accomplished  under  a resolu- 
lution  by  the  Committee  on  Public  Works  of  the  Unitd  States  Senate 
adopted  11  May  1962  which  authorized  a review  of  existing  reports  in 
the  Connecticut  River  Basin.  The  resolution  is  as  follows: 

"That  the  Board  of  Engineers  for  Rivers  and  Harbors,  created  under 
Section  3 of  the  River  and  Harbor  Act,  approved  June  12,  1902,  be, 
and  is  hereby,  requested  to  review  the  reports  on  the  Connecticut 
River,  Massachusetts,  New  Hampshire,  Vermont,  and  Connecticut, 
published  as  House  Document  Numbered  455,  Seventy-fifth  Congress, 
second  session,  and  other  reports  with  a view  to  determining  the 
advisability  of  modifying  the  existing  project  at  the  present 
time,  with  particular  reference  to  developing  a comprehensive  plan 
of  improvement  for  the  basin  in  the  interest  of  flood  control, 
navigation,  hydro-electric  power  development,  water  supply,  and 
other  purposes,  coordinated  with  related  land  resources." 
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This  resolution  initiated  a seven-year  Federal-state  study  effort 
and  resulted  in  a report  entitled  "Comprehensive  Water  and  Related  Land 
Resources,  Connecticut  River  Basin,  dune  1970."  The  coordinating  com- 
mittee which  guided  the  study  then  recommended  a 1980  Connecticut  River 
Basin  Plan  ;o  meet  the  immediate  water  related  needs  of  the  basin.  One 
element  of  the  plan  recommended  that  the  original  Westfield  Local  Pro- 
tection Project  be  reauthorized  and  constructed  essentially  as  pre- 
viously authorized,  except  that  the  project  be  modified  to  include 
protection  for  the  portion  of  the  city  of  Westfield  north  of  the  West- 
field  River.  This  study  was,  therefore,  conducted  to  determine  the 
advisability  of  reauthorizing  the  local  protection  works  for  the  city 
of  Westfield. 


SCOPE  OF  THE  STL'/))' 


This  report  oi  survey  scope  comprises  a study  of  the  water  re- 
sources problem.,  of  the  city  of  Westfield,  Massachusetts,  for  the 
purpose  of  determining  the  advisability  of  improvements  in  the  interest 
of  flood  control  and  allien  purposes.  The  study  explores  all  reason- 
able alternative  p.ar.s  t.  ..oive  the  water  resource  problems.  Several 
plans  were  stud  iee  . ...  .ail,  ineluding  cost  and  benefit  estimates.  The 

most  feasible  plan  - eu  after  eonsidering  all  factors,  in- 

eluding  the  view,  i.  expressed  by  Federal,  stite,  and  local 

officials,  local  , :vi.  ,,r  u;  , and  concerned  citizens.  The  plans  were 
studied  only  ir  the  dept  and  detail  needed  to  permit  plan  selection 
and  to  determine  its  feasibility. 

Information  developed  in  prior  and  current  relevant  study  programs 
was  utilized  to  ensure  a useful  information  base  for  the  study.  Other 
sources  existing  .lata  veto  utilized  including  local  records,  sur- 
veys, local  investigations,  and  telephone  calls  to  local  officials  for 
specific  items  of  information.  Significant  data  was  developed  from 
numerous  field  Inspections  and  a four-month  tlood  damage  survey  of  the 
entire  3,100-acre  flood  plain.  Soils  tests  and  subsurface  explorations 
performed  lor  the  I9t>3  Oonerai  Design  Memorandum  were  used  and  inter- 
preted as  necessary  during  this  study.  The  1963  Hydrology  and  Hydrau- 
Lic  Analysis  Design  Memorandum  was  reviewed  and  updated  as  necessary. 
All  information  included  in  this  report  is  considered  adequate  for  a 
feasibility  scope  study. 
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STUDY  PARTICIPANTS  AND  COORDINATION 


The  New  England  Division,  b.S.  Army  Corps  of  Engineers,  had  the 
principal  responsibility  for  conducting  and  coordinating  the  study, 
formulating  the  plan,  consolidating  information  from  other  agencies, 
and  preparing  the  report.  Among  the  agencies  and  organizations  in- 
volved during  the  study  were  the  Soil  Conservation  Service,  Environ- 
mental Protection  Agency,  Fish  and  Wildlife  Service,  New  England  River 
Basins  Commission,  the  various  resources  agencies  of  the  Commonwealth 
of  Massachusetts  and  official  and  civic  groups  from  the  city  of  West- 
field  and  surrounding  communities.  Coordination  included  informal 
meetings  to  discuss  alternative  plans  considered,  review  of  and  comment 
on  che  draft  of  this  report  and  the  preliminary  draft  environmental 
statement  for  the  selected  plan,  and  participation  at  formal  public 
meetings. 

A public  meeting  was  held  on  18  March  1975  in  the  city  of  West- 
field  to  allow  for  a broad  based  exchange  of  views  and  information 
between  Corps  personnel  and  interested  local  residents  and  other  indi- 
viduals and  agencies.  At  this  meeting,  several  alternative  plans  were 
presented.  Comments,  both  informal  and  prepared,  served  as  a helpful 
input  to  tnis  report.  Following  the  initial  public  meeting  many 
smaller  worksh  p meetings  were  held  with  representatives  of  several 
local,  state,  ana  Federal  agencies  and  other  interested  groups.  Tne 
opinions  and  concerns  raised  during  these  meetings  were  incorporated 
into  the  study  and  aided  in  the  formulation  of  the  selected  plan. 


THE  REPORT 


This  report  consists  of  a main  report  and  three  appendices.  The 
main  report  is  written  in  non-technical  language  and  describes  the  area 
under  study;  its  problems  and  needs  with  regard  to  flood  and  related 
water  resources;  formulation  of  the  most  suitable  plan  to  meet  these 
needs;  benefits  and  justification;  a summary  of  the  project  and 
recommendations  for  carrying  out  the  proposed  plan,  including  the 
responsibilities  of  Federal  and  non-Federal  interests. 

Appendix  i is  a technical  report  that  follows  the  same  general 
outline  as  the  mam  report;  however,  it  includes  complete  technical 
details  on  the  conduct  and  findings  of  the  study. 

Appendix  2 contains  all  correspondence  pertinent  to  the  study. 

Appendix  3 contains  a report  on  the  Cultural  Resources 
Reconnaisance  of  the  study  area. 
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PRIOR  STUDIES  AND  REPORTS 


The  following  studies  and  reports  by  the  Corps  of  Engineers  and 
other  agencies  are  related  to  flood  damage  reduction  in  the  area 
covered  by  this  report: 

a . Northeast  Flood  Studies  - Interim  Report  on  Review  of  Survey, 
Westfield  River,  Massachusetts,  Corps  of  Engineers,  November  1959. 

This  report  was  in  response  to  the  public  concern  arising  after 
hurricane  flooding  in  New  England  during  August  1955.  Its  survey  level 
scope  comprised  a review  of  flood  problems  in  a number  of  watersheds 
including  that  of  the  Westfield  River,  for  the  purpose  of  determining 
the  economic  advisability  of  providing  additional  flood  control  im- 
provements and  making  specific  recommendations  in  the  interest  of  flood 
control  and  allied  purposes.  It  found  that  major  flood  damages  occur 
along  the  Westfield  River,  particularly  in  the  city  of  Westfield.  In 
conclusion,  it  stated  that  additional  flood  control  in  the  city,  beyond 
that  provided  by  the  Knightville  and  Lit tleville  Dams,  is  necessary  and 
warranted.  The  report  recommended  that  the  authorized  plan  for  flood 
control  in  the  Conracticut  River  Basin  be  modified  to  provide  for  the 
construction  of  a ocal  protection  project  along  the  Westfield  and 
Little  Rivers  in  Westfield,  Massachusetts. 

b • Powdermill  Brook  Watershed  Protection  and  Flood  Prevention 
Pro  ject . 

This  report  was  prepared  by  the  Hampden  Soil  Conservation  District 
and  the  city  of  Westfield  with  assistance  by  the  U.S.  Department  of 
Agriculture  Soil  Conservation  Service  and  Forest  Service,  and  was 
completed  in  August  1961.  The  report  covers  the  problems  of  flooding 
and  associated  damages  along  Powdermill  Brook.  Both  structural  and 
non-structural  plans  to  alleviate  the  problems  were  proposed  and  later 
constructed.  Structural  measures  include  a flood  water  retarding 
structure  on  Powdermill  Brook  and  a multiple  purpose  flood  control  and 
fish  and  wildlife  enhancement  pool  on  Arm  Brook.  The  structures 
control  the  runoff  from  a 5,076  acre  area,  which  represents  40  percent 
of  the  entire  watershed  and  79  percent  of  the  area  contributing  to 
flood  damages. 
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c.  General Design  Memorandum  - Westtield  LikmI  Protect  ion 

Project,  Corps  of  Engineers  , , a cem be r 19b 3 . 

This  General  Design  Memorandum  rovers  the  design  of  the  project 
authorized  by  the  19b0  Flood  Control  Act.  it  presents  general  data  on 
structural  components,  complete  site  geology  and  costs  and  benefits  of 
the  proposed  flood  control  project.  The  project  was  never  constructed. 

d . Hydrology  and  Hydraulic  Analysis  Design  Memorandum  - Westfield 
and  l.ittle  Rivers,  Massachuset ts , Corps  of  Engineers,  October  I9h3. 

This  report  is  part  of  the  sane  Design  Memorandum  series  as  the 
General  Design  Memorandum  described  immediately  above.  Much  of  the  data 
generated  in  this  memorandum  was  used  in  formulating  the  general  design 
for  the  proposed  Westfield  Local  Protection  Project. 

e.  Flood  Plain  Intornulicn  Report  - Westfield,  Massachuset ts , 
corps  ot  engineers,  June  l''b9. 

This  report  assesses  the  problem  of  flooding  along  the  Westfield 
and  Little  Rivers  within  the  limits  of  the  city  of  Westfield,  Massa- 
chusetts. It  was  prepared  by  the  Corps  of  Engineers  at  the  request  of 
tin  M i .sac  ln.se t •_ s Water  Resources  Commission  and  is  intended  as  a guide 
to  regulate  future  development  in  the  flood  plain. 

Work  Plan  io  Watershed  Protection  and  l'l  )od  Prevention;  West 
Brant h of  the  Westflt Id  River  Watershed,  Berkshire,  Hampden  and 
i.ampsh  i ri  Count  It's  . . tass..chuset  t s . 

iii-  n port  was  prepared  by  the  Massachusetts  Department  ot 
Waii.rai  Resource-,  and  the  Districts  of  the  Soil  Conservation  Service 
lor  e contiguous  counties  along  with  assistance  from  other  state  and 
Feudal  upeneies.  The  report  was  completed  in  July  19b9. 

ILi  report  deals  with  flooding  and  other  water  resources  related 
problems  in  the  basin  of  the  West  Branch  of  the  Westfield  River,  which 
is  located  in  th<  upper  northwest  reaches  of  the  Westfield  River 
watershed.  The  objectives  of  the  study  were  to  formulate  plans  and 
develop  a comprehensive  program  of  land  management  and  structural 
measures  to  provide  flood  protection  in  the  watershed  while  making 
maximum  practical  use  of  available  water  and  land  resources.  The 
primary  objective  was  to  provide  maximum  flood  protection  with  optimal 
economic  and  engineering  efficiency.  A plan  was  proposed  to  control 
the  runoft  from  the  100-year  frequency  storm  which  made  use  of  eleven 
structural  components.  Plans  called  for  measures  to  reduce  erosion  and 
sediment  production,  retard  flood  runoffs  and  contribute  to  the 
recreational  use  of  watershed  land. 
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g.  ' V.  ■> ; r r.  b > . . » ..ti'r  and  Related  Land  Resources  Investigation 

or  t he  uinnt'd  l>'»t  .<ivor  B..sm. 

This  report  was  prepared  by  the  interagency  Connecticut  River 
Basin  Coordinating  Comjnittee,  tor  which  the  New  England  Division,  Corps 
ot  Engineers  icted  as  the  chair  agency.  The  report  was  completed  in 
June  1970.  Hie  early  action  plan  proposed  both  non-structural  and 
structural  measures  to  provide  tor  flood  control  and  flood  plain 
management.  Structural  type  local  flood  protection  projects  at  several 
locations  wer«.  proposed  to  complement  other  flood  control  measures  in 
the  basin  plan.  Improvements  proposed  for  the  city  of  Westfield 
included  45,000  ieet  of  earth  dikes,  1,500  feet  of  conrete  flood  walls, 
two  pumping  station:;,  and  16,000  linear  feet  of  channel  improvements  on 
the  Little  and  Westfield  Rivers  and  Powderraill  Brook. 

h . P r esec.t  Status  of  Elements  for  Flood  Damage  Reduction  - 
Holyoke,  West  Springfield  and  Westfield,  Massachusetts;  Connecticut 
River  Supplemental  Study. 

This  report  was  prepared  by'  the  center  of  the  Environment  of  Man, 
Inc.,  for  the  New  England  Division,  Corps  of  Engineers,  February  1974. 
The  re*port  assesses  the  present  status  of  flood  damage  reduction 
elements  in  those  communities  named  in  the  title  of  the  report,  with 
specific  reference  to  the  town  of  Westfield.  The  report  underscores 
the  fact  that  a recurrence  < f a flood  of  magnitude  of  th>  Intermediate 
Regional  tlood  (100  year  frequency)  would  be  disastrous  to  the  economic 
and  social  well-being  of  the  city  of  Westfield  and  the  surrounding 
region.  It  concludes  that  additional  study  on  the  feasibility  of 
providing  local  protection  would  be  well  advised,  and  that  the  need  for 
some  kind  of  action  is  unquestiohable . 

i . The  Rivet's  Reach.. 

This  report  was  prepared  by  the  New  England  River  Basins  Commis- 
sion and  completed  in  December  197b.  The  purpose  of  this  study  of  the 
Connecticut  River  basin  in  the  states  of  Vermont,  New  Hampshire,  Massa- 
chusetts, and  Connecticut  was  to  develop  a long-term  regional  strategy 
of  flood  plain  management  within  the  river  basin.  The  study  supple- 
mented the  report  (’onprehens ive  Water  and  Related  hand  Resources 
Invest  igat ion  of  t be  Connecticut  River  Basin  of  June  1970.  The  main 
purpose  of  this  supplemental  study  was  to  assist  the  communities  within 
the  basin  to  reduce  flood  damages.  This  w.«s  accomplished  first  by 
developing  a regional  strategy  for  reducing  existing  and  future  damage 
potential,  and  secondly  by  recommending  both  structural  and  non- 
structural  courses  of  action  for  communities  witli  the  most  significant 
problems . 
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k.ii,;htville  Dam  Modification.  Corps  of  Engineers,  June  1978. 


This  stuay  of  feasibility  scope  investigated  the  feasibility 
and  desirability  of  modifying  the  existing  Corps  of  Engineers' 
Knightville  Dam  and  Reservoir  project,  which  is  situated  on  the 
Westfield  River  about  fourteen  miles  upstream  of  the  city  of 
Westfield,  to  provide  storage  for  additional  flood  control,  a 
recreational  pool,  and  low  flow  augmentation  to  enhance  the 
downstream  fishery  resources.  The  existing  dam  and  appurtenant 
structures  were  also  reviewed  to  determine  their  stability  under 
present  design  criteria,  and  the  hydrologic  and  hydraulic  inputs 
were  recomputed  based  on  present  criteria  and  conditions.  The 
reporc  concluded  that  modifications  to  provide  added  flood  control 
storage  would  not  be  economically  justified.  Added  storage  for 
recreation  and  low  flow  augmentation  was  not  feasible  for  envi- 
ronmental reasons  as  well  as  a lack  of  public  support  from  other 
Federal  and  ncr.-Federal  interests.  The  stability  of  the  structures 
was  essentially  satisfactory,  but  minor  structural  modifications 
are  required  on  the  spillway  due  to  updated  design  criteria. 
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RELATED  STUDY 


West  Springfield  and  Riverdale  Local  Protection  Study 

A study  to  determine  the  feasibility  of  modifying  the  existing 
flood  control  system  to  provide  a higher  level  of  protection  was 
initiated  by  the  Corps  of  Engineers  in  Fiscal  Year  1977.  The 
present  height  of  the  local  protection  system,  which  is  located  on 
the  Connecticut  and  Westfield  Rivers,  was  predicated  upon  a 
basin-wide  system  of  reservoirs  acting  in  conjunction  with  the 
localized  system.  However,  the  authorized  level  of  tributary 
control  in  the  Connecticut  River  Basin  has  not  been  realized  and 
the  existing  projects  do  not  provide  the  level  of  protection 
authorized  by  the  Flood  Control  Act  of  1938.  The  study  is 
scheduled  for  completion  in  Fiscal  Year  1980. 
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SECTION  B 

RESOURCES  AND  ECONOMY 
OF  THE  STUDY  AREA 


A general  understanding  of  the  resources  and  economy  of  the 
study  area  is  useful  in  identifying  the  needs  of  the  area  and  in 
assessing  potential  solutions.  The  purpose  of  this  section  is  to 
describe  the  environmental,  natural  and  human  resources,  and  the 
development  and  economy  of  the  Westfield  River  basin  and  the  city  of 
Westfield.  Future  trends  of  development  are  also  discussed. 


ENVIRONMENTAL  SETTING 


The  Westfiela  River  basin,  the  fifth  largest  watershed  in  the 
Connecticut  River  basin,  covers  a large  portion  of  the  eastern  slopes 
of  the  Berkshires  in  we  tern  Massachusetts.  The  majority  of  the 
watershed  is  located  within  Berkshire,  Hampden  and  Hampshire  Counties 
with  small  portions  extending  into  Franklin  County,  Massachusetts  and 
Hartford  County,  Connecticut.  The  watershed  has  an  approximate 
length  in  a north-south  direction  of  48  miles,  an  average  width  of 
about  11  miles,  and  a drainage  area  of  517  square  miles.  The  upper 
reacnus  of  the  watersned  are  generally  miiy  and  mountainous  with 
narrow,  steep-sided  valleys.  Ridges  in  the  headwaters  rise  500  to 
900  feet  above  adjacent  valleys.  The  lower  river  valley  is  less 
rugged  and  the  main  stream  widens  and  flattens  as  it  leaves  the 
uplands  and  flows  eastward  across  the  Connecticut  Valley  lowland  to 
the  Connecticut  River. 

V RGnTAT t ON 

The  oasir.  Wisp  .ays  heavy  vegetation,  comprised  of  natural  second 
and  third  growth  torests.  The  damp,  cool,  mountainous  western  sec- 
tion is  characterized  by  northern  hardwood  forests.  The  central  por- 
tion of  he  basin  has  a variety  of  vegetation  referred  to  as  a transi- 
tion,.! forest,  wr.ere  various  Lypes  of  forests  are  determined  by  local 
variations.  The  warmer  eastern  section  of  the  basin  consists  mainly 
of  the  Oatc-Chestnut  climax  community.  Only  sixteen  percent  of  the  land 
area  is  used  for  agriculture,  and  except  for  the  southeast  industrial 
centers,  the  basin  is  heavily  wooded. 
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The  landscape  of  the  lower  Westfield  Kiver  basin  is  dominated  by 
white  pine-hemlock-hardwood  forests,  dotted  with  small  farms.  Within 
the  c .ty  of  Westfield,  woodland  Is  confined  to  rlverbands,  wetlands, 
steep  hillsides,  parks,  and  small  privately  owned  tracts.  Of  these 
areas  the  steep  hillsides  and  hilltops  bordering  the  wide  Westfield 
flood- plain  are  the  most  extensively  wooded.  A major  portion  of  the 
flood  plain  in  the  city  is  used  for  truck  and  tobacco  farming,  but  in 
recent  years  many  open  fields  have  been  converted  to  industrial  and 
commercial  building  uses. 

The  Little  River,  between  Southwick  Road  bridge  and  the  West- 
field  River,  is  bordered  by  narrow  bands  of  woodland,  surrounded  and 
interspersed  by  fields,  croplands,  and  development.  Much  of  this 
woodland  is  early  successional  growth  of  cottonwood,  sumac,  black 
cherrj  and  black  locust,  with  a dense  understory  of  honeysuckle. 

More  mature  woods  are  found  on  the  north-facing  steep  slopes  of  the 
river.  This  growth  consists  of  sugar  maple,  white  ash,  butternut  and 
red  oak,  with  a more  open  understory  of  ironwood,  black  cherry,  and 
scattered  hardwood  saplings. 

Powdermill  Brook,  between  the  North  Elm  Street  bridge  and  the 
East  Main  Street  bridge,  is  primarily  bordered  by  fields,  croplands, 
and  sand  and  gravel  pits.  Streamsi.de  vegetation  is  generally  an 
..  .rly  successional  growth  of  ash  maple,  and  elm  saplings,  mixed  with 
herbaceous  plants  and  woody  shrubs.  The  only  area  of  extensive  wood- 
land occurs  near  Swi.Jy  clill  Roam;  here  the  vegetation  is  primarily 
uuc tuuuos  wooded  sWuCip,  domino ted  fcy  ted  maple,  with  an  understory  of 
aaoer  and  siiky  dogwood. 

The  Westfield  Kiver,  upstream  of  Shepard  Street,  bus  extensive 
floou  plum  woodl.  ad  along  its  riverbanks.  These  woods  consist  of 
stiver  maple,  sycamore,  American  linden,  cottonwood,  and  green  ash, 
wit.,  a sparse  open  u.-derstory  and  diverse  groundcover.  Downstream 
from  Shepard  Street,  the  woodlana  along  the  river  is  confined  to 
ocuusi.  ....  narrow  bands,  no  more  t'nar.  two  to  three  hundred  feet  wide. 

Ou  t>ellU  .*<g  uu  L ue  slope  jt  .uiltatiOa,  degree  ul  S.Opv.  add  Sola  1U01S— 
tare,  these  woods  Vary  from  moist  woods,  dominated  by  linden  and 
green  ash,  to  dri«.r  wouda  dominated  oy  silver  maple  and  cottonwood. 

The  stati  oike  is  covered  by  tall  grasses,  primarily  little  blue- 
st era , and  numerous  other  heroaceous  species.  Other  open  ureas  con- 
tain primarily  herbaceous  growth. 

Eiori  AND  WxuDLlSh 

Three  streams  fiow  . rough  the  city  of  Westfield:  the  Liucle 
River,  Westtietd  Kiver,  ar.d  Powdermill  Brook.  Of  the  three  streams,  Pow- 
dermill Brook  has  the  best  Water  quality,  and  tor  this  reason  has  the 
best  fish  habitat. 
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The  brook  has  been  sampled  by  che  Massachus C us  Division  of 
Fisheries.  In  the  upper  section,  only  four  species  were  found  — the 
creek  chub,  the  blacknose  dace,  the  common  shiner,  and  the  white 
sucker.  These  species,  because  of  their  abundance,  are  normally  very 
important  in  the  food  chains  of  predacious  fish.  Since  there  were  no 
higher  order  species  found,  it  would  appear  that  they  may  not  serve 
this  purpose  in  the  upper  stream.  The  brook  is  probably  too  shallow 
to  support  any  major  population  of  predators.  In  the  lower  section, 
more  species  were  present.  The  same  four  as  above;  but  in  addition, 
pumpkinseed,  failfish,  brooktrout,  brown  trout,  and  the  American  eel 
were  present.  The  brook  and  brown  trout  are  naturally  reproducing. 
This  is  apparent  since  trout  three  inches  long  were  collected:  the 
Commonwealth  usually  does  not  stock  trout  less  than  six  inches  long. 
Tiie  numerous  small  springs  entering  the  brook  is  the  likely  reason 
for  the  trout  being  present;  they  prefer  cool  waters.  Tne  brook  is 
not  ideal  habitat  since  the  bottom  is  almost  entirely  sand,  but  it  is 
a source  of  recreational  fishing. 

Tue  Little  River  has  a poor  fish  habitat.  The  river's  flow 
fluctuates  substantially  due  to  the  retention  and  discharge  of  water 
from  the  dams  on  the  river.  In  addition,  the  water  quality  is  poor 
near  Westfield.  The  fish  found  in  the  river  include  white  suckers, 
darters,  shiners,  American  eels,  pumpkinseeds , bluegili  and  large- 
ijoutn  bass.  However,  r.hu  f.sh  present  were  very  small,  ana  the 
latter  three  sport  species  were  noe  abundant..  The  river  will  remain 
a poor  habitat  for  most  fist  until  the  quality  of  the  waters  improve 
and  until  the  flows  ces  e to  fluctuate  widely. 

For  che  most  part,  the  Westfield  River  is  mainly  a warm  water 
fishery  with  che  sunrise  family  being  the  primary  game  :.pecios,  but 
a -it.  the  water  quality  is  poor.  There  is  one  section  or  tae  river, 
kr.ere  Rowuermili  3roa&  joint,  the  Westfield,  that  does  have  a fairly 
oubs tar.c ~ al  trout  population.  Tms  portion  nas  been  known  to  contain 
big  trout  weighing  up  Co  six  or  seven  pounds.  T-  Is  likely  that  the 
— '.I,  M~h  • •'1  'ey  t r fro.*  the  orool.  la  the  -ajar  reason  lor  this 
population.  Mthoug..  it  is  a very  limited  area,  the  local  residents 
can  have  a sport  fisnery  close  to  home. 

The  mamma . and  biro  papulations  in  Westfield  wou.d  be  typical  of 
urbanized  areab  in  Xew  England. 


The  assemblage  of  mammals  would  primarily  oe  tie. a raice , skunks, 
foxes,  shrews,  raccoons  and  other  auch  animals.  The  immediate  area 
of  Westfield  woth.  not  contain  any  of  the  larger  mammals  such  as  bear 
or  deer,  but  these  animals  would  be  found  in  the  upper  reaches  of  the 
ba  s in. 
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As  for  the  bird  population,  Westfield  would  contain  a norraal 
assemblage  of  warblers  in  wooded  areas  and  swallows,  hawks,  and  other 
such  birds  in  open  areas.  None  of  these  species  are  unusual  for 
urbanized  areas. 

GEOLOGY 

The  Westfield  River  Basin  lies  mostly  within  the  western  high- 
lands of  Massachusetts,  a rough,'  maturely  dissected  upland,  underlain 
by  crystalline  rocks  consisting  of  folded  gneiss  and  schist  with 
large  masses  of  granitic  rocks.  Tne  eastern  part  of  the  Westfield 
Basin  is  in  the  Connecticut  Valley  Lowland  in  which  the  bedrock  is 
basalt  ("trap  rock")  and  sedimentary  rocks  consisting  of  sandstone, 
shale,  and  conglomerate.  In  the  upland,  which  is  generally  blanketed 
by  a thin  veneer  of  till,  bedrock  outcrops  in  numerous  and  extensive 
areas.  While  the  "trap  rock"  outcrops  extensively  in  bold  ridges  in 
the  lowland,  outcrops  of  the  sedimentary  rocks  are  much  less  common. 
Overlying  the  till  or  bedrock  in  the  lowland,  and  to  a much  lesser 
extent  in  the  valleys  in  the  upland,  extensive  deposits  of  stratified 
gravel,  sand,  silt,  and  clay  occur  as  outwash  plains  and  terraces. 
Deposits  of  the  various  types  of  materials  used  in  construction  occur 
scattered  throughout  the  basin  and  are  available  in  adequate  quanti- 
ties within  reasonable  proximity  of  ar.y  locality  in  the  area. 

STREAM  CHARACTERISTICS 

Tne  Westfield  River  rises  in  the  town  of  Savoy,  Hampshire 
Councy,  Massachusetts,  at  an  elevation  in  excess  of  2,000  feet  above 
mean  sea  level.  The  river  pursues  a generally  southeasterly  course 
for  about  57  miles,  entering  the  Connecticut  River  between  the  towns 
of  West  Springfielo  and  Agawam,  Massachusetts , opposite  the  southern 
limits  of  the  city  of  Springtieid,  about  75  miles  above  Long  Island 
Sounc.  the  Westfield  River  has  a total  fall  of  about  2,000  feet. 

The  prin'ipal  tributaries  of  the  Westfield  River  are  the  Little 

ixiVwt  ) L ltd  ncdC  *>4.iAikC  *1  uUt*  L I'liuuiO  DTciilCil  Oi  Lilw.  i\iVv£2T  • 

Numerous  otner  smaller  streams  are  a^so  within  the  Westfield  River 

sy&  idl'd* 

The  Little  River  has  its  source  in  Cobble  Mountain  Reservoir  in 
the  southwest  corner  ot  the  town  of  Russell  and  flows  in  the  general 
easterly  direction  for  about  twelve  miles  to  its  confluence  with  the 
Westfield  .uvc?  in  the  city  of  Westfield.  It  h«.s  .«  drainage  area  of 
o4  square  ai.es  anc  a total  fall  of  about  830  f^et. 

The  West  Branca  of  the  Westfield  River  has  its  source  in  the 
northern  section  of  the  town  of  Beckot  and  flows  in  a general 
sourheast  direction  for  about  seventeen  miles  to  its  confluence  with 
the  Westfield  River  in  the  southwest  corner  of  the  town  of 
Huntington.  It  has  a drainage  area  of  96  square  miles  and  a total 
fall  of  abouc  860  feet. 
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The  Middle  Branch  of  the  Westfield  River  has  its  source  at  the 
Peru-Worthington  town  line  irt  the  northwest  corner  of  Worthington  and 
flows  in  a south-southeasterly  direction  for  about  sixteen  miles  to 
its  confluence  with  the  Westfield  River  at  Goss  heights  in  the  town 
of  Huntington.  It  lias  a drainage  area  of  53  square  miles  and  a total 
fall  of  about  I, 140  feet. 


CLIMATOLOGY 


The  climate  of  the.  Westfield  River  Basin  is  generally  moderate. 

In  the  southeastern  portion  of  the  basin,  summers  are  not  excessively 
hot  and  winters  are  generally  mild,  with  hot  spells  in  summer  and 
cold  periods  in  the  winter  usually  being  of  short  duration.  Winters 
are  longer  and  more  severe  in  the  northern  and  western  parts  of  the 
basin,  particularly  in  the  higher  elevations.  The  basin  lies  in  the 
path  of  the  "prevailing  westerlies"  which  often  include  cyclonic  dis- 
turbances that  cross  the  country  from  the  West  or  Southwest  and  con- 
verge on  the  Northeast  United  States  and  is  subject  to  frequent  but 
short  periods  of  heavy  precipitation.  It  is  also  exposed  to  occa- 
sional coastal  storms  that  travel  up  the  Atlantic  Seaboard,  some  of 
tnem  being  of  tropical  origin  and  of  hurricane  intensity. 

Mean  annual  temp  rature  varies  from  about  44°F  in  the  Berk- 
shire Hills  in  the  western  part  gf  the  basin  to  about  50°F  in  the 
eastern  part  of  the  basin.  Freezing  temperatures  occur  from  the 

part  of  Octooer  until,  late  m April.  Tnc  average  .January  and 
February  temperatures  range  from  about  21°F  in  the  western  part  of 
the  basin  to  about  26°F  in  the  eastern  part  of  cue  basin,  while 
-be  average  July  temperature  ranges  from  about  6B°F  to  72°F . 

The  average  annual  precipitation  over  the  Westfield  River  Basin 
is  about  46  inches,  uniformly  distributed  throughout  the  year.  Maxi- 
mum and  minimum  annual  precipitation  at  Westfield  uurir.g  the  52  years 
of  record  through  1957  are  70.3  inches  in  1955  and  33.7  inches  in 
1935.  During  August  1955,  a total  rainfall  of  2o.85  inches  was  re- 
corded at  Westfield.  Average  annual  snowfall  varies  from  42  inches  at 
Westfield  (21  years  of  record)  to  approximately  60  inches  in  the 
Berkshires.  At  Westfield  a maximum  of  66.6  inches  was  recorued  dur- 
ing tlie  winter  of  1945-46  and  a minimum  of  16.3  inches  during  the 
winter  of  1936-37.  The  snow  cover  is  generally  at  a maximum  in 
February . 
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NATURAL  RESOURCES 
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The  Westfield  River  Basin  is  limited  in  natural  resources.  The 
valley  has  a generally  heavy  cover  of  second  ana  third  growth  wood- 
land consisting  chiefly  of  spruce,  beech,  yellow  birch,  and  rock  ma- 
ple. Lumbering  is  not  commerically  extensive,  although  a few  small 
sawmills  operate  in  sections  of  the  western  highlands.  Various  min- 
eral deposits  are  to  be  found  in  the  valley,  but  few  are  of  commer- 
cial value.  Chester,  whose  principal  industry  is  the  manufacture  of 
abrasives,  has  valuable  deposits- of  corundum  and  emery  in  the  area. 
The  emery  deposits  have  been  worked  intermittently  since  1864,  but 
are  not  currently  being  worked.  Current  mining  and  quarrying  activ- 
ities in  the  basin  include  a manganese  mine  at  Plainfield;  inter- 
mittent quarrying  of  granite  at  Becket;  trap  rock  quarries  at  West 
Springfield,  Westfield,  and  Southwick;  and  the  production  of  clay, 
some  marble,  and  small  amounts  of  peat  at  Westfield. 

WATER  SUPPLY 

Lore  than  200,000  people  draw  their  water  from  domestic  water 
supply  sources  within  the  Vastfield  River  Basin,  the  largest  portion 
of  this  being  surface  water  supply.  Many  industries  also  depend  upon 
the  basin  to  provide  their  manufacturing  process  water.  The  largest 
single  source  of  water  ir.  the  basin  is  Cobble  Mountain  Reservoir 
which  supplies  the  city  of  Springfield  and  the  towns  of  Agawam  and 
Southwick,  among  others.  Within  the  basin,  eleven  of  the  towns  have 

■ water  supplies,  the  population  of  the  remaining  communities 
being  so  small  that  public  supplies  have  not  been  developed.  In  gen- 
eral, the  Westfield  River  ana  its  tributaries  provide  sufficient 
water  for  public  and  inaustrial  water  supply  needs  in  the  basin. 

HYDROELECTRIC  GENERATION 

The  five  hydroelectric  plants  in  the  Westfield  River  Basin  nave 
a total  capacity  of  26,710  kilowatts.  The  largest  plant,  operated  by 
the  Western  Massachusetts  Electric  Company,  is  located  at  the  Cobble 
Mountain  Reservoir  in  the  town  of  Russell  and  has  an  installed  ca- 
pacity of  33,000  kilowatts  and  a gross  head  of  456  feet.  This  is  the 
only  public  utility  hydroelectric  plant  in  the  basin.  The  other 
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iour  plants  being  industrial  have  installed  capacities  of  buO 
kilowatts  or  more.  However,  these  industries  do  not  r>_»y  entirely  on 
water  power  ac  the  present  time,  augmenting  their  power  supply  by 
means  of  steam  generating  plants  or  by  purchase  of  public  power 
during  periods  of  low  streamflow. 

AGRICULTURE 

In  general,  poor  soil  and  rugged  terrain  combine  to  reduce  the 
agricultural  importance  of  tl>e  Westfield  River  Basin.  Except  in 
relatively  small  arear  of  rich,  intensely  cultivated  land  in  the 
lower  portion  of  the  basin,  the  soil  is  much  less  fertile  than  in 
adjacent  valleys,  being  rather  droughty  and  sandy.  In  the  upper  por- 
tion of  the  basin,  the  valley  is  so  rugged  that  its  use  for  other 
than  woodland  is  impractical.  Little  more  than  fifteen  percent  of 
the  watershed  is  devoted  to  agriculture,  and  less  than  one-fifth  of 
such  land  is  used  for  crops.  In  addition,  it  has  been  reported  that 
more  than  fifty  percent  of  the  pastureland  is  overgrazed,  which 
further  depresses  the  agricultural  importance  of  the  area. 

The  city  of  Westfield  and  town  of  West  Springfield  contain  prac- 
tically all  of  the  intensively  cultivated  land  in  the  basin,  the 
principal  crops  being  tobacco,  truck,  corn  for  silage,  and  hay.  Next 
in  importance  are  the  towns  of  Southwick,  Worthington,  Blanford,  and 
Cunmington  which  devote  considerable  acreage  to  pasture  and  hay  for 
c.Lry  cattle.  Otrier  towns,  although  of  little  importance  from  a 
atii-cciy  a^nc'a.iuru.  standpoint  , might  ne  describee*  as  bein0  engaged 
in  a dairy  type  of  terming.  Many  agriculwurax  towns,  suen  as  WTinu— 
tor,  Peru,  Chester,  Chesterf ielo , gavoy , ana  Huntington,  have  failed 
to  maintain  a population  growth  since  the  middle  of  the  19th  cencury. 

RECREATION 

Outdoor  recreation  wit. tin  the  watershed  is  diversified  «no  ex- 
l.  .u.  throughout  the  four  seasons.  The  five  state  forests  and  parks 

•*ocdi.«.u  wuOity  vf  r ..i  a-  a - w i l . iC  Da  b t p ‘CO  V j.  d c C p pO  V v.  uni  £ 1 C is  for 

r isiung,  hunting,  camping,  wi mining,  boating  a..u  picnicking.  How- 
ever, ci:e  scarcity  of  suitable  wat.r  bodies  limits  recreational  use 
of  the  basin.  With  tile  exception  of  the  Congaaond  La.ses , most  of  the 
lakes  and  ponds  suitable  for  recreational  development  are  reserved 
tor  water  supply  purposes,  and  are  not  available  for  swimming  one 
ooating.  Fishing  in  the  basin  is  good,  particularly  in  the  forest 
p.mds  and  streams,  attracting  sport  fishermen  from  all  parts  of  the 
state.  Extensive  stocking  with  pond  fish  and  trout  in  ponds,  brooks, 
and  streams  is  carried  on  annually  on  both  private  and  public  lands, 
fne  Westfield  River  basin  is  also  a popular  hunting  area,  with  large 
numbers  of  well-wooded  areas  in  the  watershed  providing  excellent 
rover  for  game,  and  several  hundred  acres  of  forest  reservation  serv- 
ing as  wildlife  refuges. 
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The  two  Corps  of  Engineers  projects  at  Littleville  and  Knight- 
viile  are  operated  to  enhance  public  use.  A 274-acre  lake  is  main- 
tained at  Littleville  tor  boating  and  fishing.  The  Massachusetts 
Division  of  Fisheries  and  Game  operates  an  intensive  trout  stocking 
program  in  the  areas  of  both  Littleville  and  Knightville,  and  also 
stocks  pheasants  within  the  Knightville  reservoir  area.  Other  re- 
creational activities  include  camping,  picnicing,  hiking,  snownobil- 
ing,  and  whiteWater  canoe  races  on  the  Westfield  River  during  the 
spring  releases  of  water  from  the  Knightville  project. 


POPULATION  CHARACTERISTICS 

There  are  28  Massachusetts  cities  and  towns  and  two  Connecticut 
towns  lying  wholly  or  partly  within  the  Westfield  River  Basin.  The 
estimated  population  of  the  basin  (based  on  the  1970  Massachusetts 
State  Census)  is  approximately  106,845,  which  is  an  increase  of  22 
percent  over  the  1960  Mass.  State  figure  of  approximately  83,528. 

The  population  of  the  basin  is  about  76  percent  urban  and  24 
percent  rural,  with  all  of  the  urban  population  being  concentrated  in 
the  city  of  Westfield  and  the  towns  of  Agawam  and  West  Springfield. 
Less  than  one-half  of  one  percent  of  the  entire  basin  population  is 
in  the  state  of  Connecticut. 

Thv.  largest  municipalities  in  the  basin  are  the  city  of  West- 
field  with  a 1970  population  of  31,433,  of  which  all  but  about  one 
percent  is  in  the  basin,  and  Che  town  of  West  apringfieid  with  a 1970 
population  of  28,461,  of  which  about  two-thirds  are  in  the  basin. 

The  watershec,  particularly  the  area  lying  north  of  Westfield, 
is  sparsely  populates.  Over  three-forths  of  the  communities  with 
portions  of  their  area  lying  within  the  watershed  have  population 
densities  less  than  '.00  persons  per  square  mile.  More  concentrated 
,/vipulat.Ouo  v.o  _n  -i._  communities  lying  totally  or  partly  in 

.ne  southeastern  portion  of  ti.e  watershed,  including  the  cities  of 
Westfield,  West  Springfield  and  the  town  of  Ag_wam.  West  Springfield 
has  the  highest  populatiot  density  of  1,699  persons  per  square  mile 
and  is  followed  by  Agawam  with  930  persons  per  square  mile  and  West- 
field  with  670  persons  per  square  mile. 

Westfield,  with  a population  of  32,863  in  .975,  has  shown  an 
■.ncrease  or  i5  percent  since  .9o0«  Unlike  s.milat  sized  communities 
in  this  part  of  the  state,  Westfield  is  maintaining  a substantial 
growth  pattern  while  the  other  communities  are  experiencing  a loss  of 
population.  For  the  most  part,  its  population  has  remained  distri- 
buted in  the  center  of  the  community  radiating  out  from  the  central 
business  district  (CBD).  A 1990  population  projection  reflects  con- 
tinued growth  of  20.2  percent  to  39,500.  Table  B-l  indicates  West- 
field's population  trends. 
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TABLE  b-1 


Westfield's  Population  Trends  1900-1990 
Year Population % of  Change 


1900 

12,341 

1910 

16,044 

30.0 

1920 

18,604 

16.0 

1930 

19,775 

6.3 

1940 

18,793 

-5.0 

1950 

10,962 

11.5 

i960 

26,302 

25.5 

1975 

32,863 

25.0 

1990 

39,500 

20.2 

Sources: 

U.S.  Census 

Lower  Pioneer  Valley  Regional 
Planning  Commission 

In  1970,  Westfield's  population  was  overwhelmingly  white  and  of 
native  parentage.  Census  figures  show  0.5  percent  of  the  population 
vas  non-white.  While  13.1  percent  of  the  people  in  1950  were  foreign 
born,  this  figure  dropped  to  9.2  percent  in  i%0  ana  6.3  percent  in 
1970.  Of  foreign  stock,  the  dominant  subgroups  are  Polish  who 
compose  7.0  percent  of  the  population  and  Canadian  who  compose  5.1 
percent  of  the  population. 

A summary  of  West-ieid's  population  characteristics,  compared  tc 
those  of  the  Springf ieid-Chicopee-rioiyoke  Standard  Metropolitan  Sta- 
tistical Area  (SMSA)  ana  the  state  of  Massachusetts  are  fcunc  in 
Table  E-2. 


TABLE  B— 2 

.d.UCLci.'ldtlv-  O <Uj1 

i97C 

S' 

Character is tics 

-C— K SMSA , and  Ma 

Westfield 

ss « 

SMSA 

Stati 

Median  age 

27.6  yrs . 

29.1  yrs. 

29.0  y; 

Percent  non-white 

0.5 

4.o 

3.6 

Percent  foreign  torn 

O mJ 

7.5 

8.7 

Percent  foreign  stock 

29.2 

31.9 

24.6 

Meaian  number  of  school 

12.2 

i 2 • i 

12.2 

years  completed 

Median  income 

$10,614 

$10,369 

$10 ,S35 

Percent  families  with 

5.0 

6.8 

6.4 

incomes  below  $3,000 

Percent  families  with 

21.1 

20.8 

25.1 

incomes  above  $15,000 
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ECONOMIC  DEVELOPMENT 


The  communities  within  the  watershed  were  settled  during  the  mid 
1700's.  The  numerous  rivers  and  streams  on  the  eastern  slopes  of  the 
3erkshires  led  to  the  erection  of  saw  mills  and  grist  mills  through- 
out the  entire  area.  Establishment  of  paper  mills  and  tanneries  also 
characterized  early  industry.  Because  the  terrain  in  the  southeast- 
ern portion  of  the  watershed  attracted  this  early  industry,  the  com- 
munities in  the  northern  portion  of  the  watershed  found  it  necessary 
to  concentrate  on  agricultural  activities.  Such  activities  as  dairy- 
ing, poultry  raising,  and  orchardry  became  important.  Sheep  raising, 
followed  by  the  erection  of  woolen  mills,  became  a main  source  of 
income  for  some  communities. 

These  communities  have  maintained  their  rural  character.  Agri- 
cultural activities  of  the  past  are  still  carried  on,  as  well  as  the 
processing  of  maple  products  and  limited  potato  farming.  Many  of  the 
inhabitants  commute  to  jobs  in  the  larger  population  centers  in  the 
Pittsfield  and  Springf ield-Chicopee-Kolyoke  Standard  Metropolitan 
Statistical  Area  (SMSA's). 

With  the  availability  of  sources  for  water  power,  the  lowland 
c.reas  of  Westfield,  West  Springfield  and  Holyoke,  and  the  town  of 
Agawam  were  more  able  to  meet  the  needs  of  growing  industries.  Dur- 
ing the  19th  century,  the  manufacturing  of  whips  and  cigars  became 
tne  principal  occupations  in  Westfield.  With  the  growth  of  firms 
producing  such  things  as  bicycles,  textile  machinery,  wood  products, 
precision  tools,  Westfield's  interests  turned  from  agriculture  to 
industrial  development. 

Lying  within  the  Springf ield-Chicopee-Holyoke  SMS A,  Wescfielc  is 
an  important  industrial  and  commercial  center.  Westfield  draws  many 
workers  from  other  communities  and  many  residents  commute  to  jobs 
elsewhere.  Westfield's  economy  has  been  characterized  by  continued 
growth  over  the  past  25  years,  with  5,765  local  jobs  in  1950  increas- 
ing to  11,961  by  1974.  Employment  more  than  ooublea  during  this 
period  while  population  grew  by  roughly  fifty  percent. 
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Wtestfield,  with  a long  history  as  a manufacturing  center, 
experienced  an  84%  increase  in  manufacturing  employment  between  1950 
and  1974.  Although  its  dominance  has  declined,  manufacturing  still 
provides  more,  than  one  half  of  the  private  sector  employment  in  the 
city. 


Generally,  between  1950  and  1974,  there  was  consistent  growth  in 
all  sectors  with  the  exception  of  Mining  and  Construction,  both  of 
which  had  fluctuating  levels  of  employment.  Table  B-3  shows  the 
growth  in  total  employment,  the  changing  levels  of  employment  in  the 
different  sectors,  and  the  distribution  of  total  employment  in  each 
sector. 

TABLE  B-3 

Westfield  Employment  by  Sector:  1950  - 1974 


1 95(3 

I960 

1970 

1974 

Percent 

Employment 

Distribution 

1974 

Agriculture 

32 

36 

48 

54 

0.5 

Mining 

S3 

61 

102 

83 

0.7 

Construction 

300 

182 

288 

314 

2.6 

Manufacturing 

3338 

3486 

5200 

6140 

51.3 

Trans.,  Comm.,  Util. 

7? 

111 

159 

222 

1.9 

Wholesale/ Re tail 

1303 

1625 

2324 

3102 

25.9 

» in. , Ins • , Rea ± ns t . 

157 

179 

222 

3*9 

2.9 

Services 

342 

461 

940 

1697 

14.1 

Total 

5765 

6143 

9282 

11961 

100.0 

Source:  Planning  Report 

. for 

Westf ield, 

June 

1976 

LAND  US2  CEA?ACTh’RI STI CC 

Just  less  than  one  half  of  the  total  area  of  Westfield  is 
developed.  Of  the  developed  area,  more  land  is  devoted  to  agri- 
cultural activities  (37.2%)  than  any  other  activity.  Residential, 
recreation,  and  transportation  uses  follow  agriculture,  each  making 
up  almost  twenty  percent  of  land  utilization.  Major  lane  uses  in  West- 
field  are  shown,  in  Table  B-4. 


Appendix  1 
B-l  1 


f 

V 

t 

I 

t 


. » 

r 


i 

* 


I 

i 


vj 

4 


i 


Percent  of 


Land  Use 

Developed 

Percent  of 

(acres) 

Land 

Total  area 

Residential 

2741 

19.6 

9.0 

Commercial 

208 

1.5 

0.7 

Industrial 

575 

4.2 

1.9 

Transportation 

2265 

16.2 

7.4 

Recreation 

26S5 

18.6 

8.5 

Public  Utilities 

229 

1.6 

0.8 

Public  Buildings 

157 

1.1 

0.5 

Agriculture 

5190 

37.2 

17.7 

Total  Land  Developed 

13965 

100.0 

46.0 

Vacant  Land 

15901 

52.3 

Water  Bodies' 

538 

1.8 

Total  area  (land  & water) 

304C4 

100.0 

Source:  LPVRPC 

It  is  clear  that  the  city  has  utilized  the  flood  plain  for  set-  i< 

tlement  and  agriculture  since  early  times.  The  denser  urban  develop- 
ment occurs  in'  the  flood  plain  west  of  the  confluence  of  the  Westfield 
and  Little  Rivers.  This  area  was  flat,  easy  to  build  upon,  and 
accessible  to  roads  and  river  travel.  Approximately  3100  acres  of 
heavily  developed  resit ential,  commercial,  industrial  ana  agricultural 
areas  of  the  city  of  Westfield  are  presently  located  in  the  flood  plain 

at  the  junction  of  Westfield  and  Little  Rivers  and  Powdermiii  Brook.  r 

Tne  flood  plain  represents  about  one  half  the  land  of  the  present  core 
city.  About  one  fourth  of  that  is  currently  open  land. 


Th:  heart  of  the  city  made  up  of  industrial  farms,  shopping 
centers  and  businesses,  public  buildings,  and  homes.  Well  over  2200 
residential  properties,  400  commercial  establishments,  and  40  public 
buildings,  comprise  the  major  part  of  the  main  business  district. 
Extensive  development  has  also  taken  place  on  the  fxood  olain  east  of 
the  city  center  along  State  Route  20.  The  development  of  this  area 
features  two  large  shopping  plazas,  the  Westgatc  Shopping  Center  and 
the  Westfield  Shopping  Center,  a bowling  alley,  a branch  savings  bank, 
a trailer  park,  and  a vocational  school.  Industrie-  and  commercial 
development  has  ocurrea  to  the  north  of  Route  20  it.  the  same  area  and 
consists  of  several  automobile  dealerships,  gas  stations,  and  propane 
gas  storage  yarn,  a green  house  and  New  England  Concrete  Pipe,  Inc. 
Approximately  500  multiple  dwelling  housing  units  have  been  build  just 
to  the  south  of  Powdermill  Brook. 
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TRANSPORTATION 


Westfield's  transportation  system  provides  for  the  movement  of 
people  and  goods  through  the  city,  and  connects  the  entire  region. 

Air,  bus,  and  rail  freight  facilities  are  also  available.  The  public 
roads  and  highways  are  generally  in  good  condition.  The  principal 
highways  serving  the  city  from  east  to  west  are  U.S.  Route  20  and 
Interstate  90  (Massachusetts  Turnpike);  and  north  to  south  U.S.  Route 
202,  State  Highway  10. 

Barnes  Municipal  Airport,  the  third  most  active  airport  in 
Massachusetts,  serves  the  greater  Springfield  area  as  well  as  much  of 
the  western  part  of  the  state.  It  covers  a total  of  1103  acres  and 
is  owned  by  the  city.  Airport  traffic  is  dominated  by  operations  from 
corporate  and  business  jet  aircraft. 

Holyoke  Street  Railway  Company,  Peter  Pan  Buslines,  Inc.,  and 
Springfield  Street  Railway  Company,  are  franchised  by  the  state  to 
serve  the  city.  Adequate  bus  service  is  provided  between  Springfield 
and  Westfield  Center.  From  Springfield,  bus  transportation  to  major 
East  Coast  cities  is  available.  Freight  service  is  provided  by  the 
Penn  Central  Railroad  and  several  established  trucking  firms  to  long 
distance  points. 

Within  Westfield,  travel  is  principally  by  car.  Although  well 
linked  to  the  region  by  major  highways,  the  city  suffers  from  internal 
congestion.  Westfield's  road  pattern  reflects  the  past,  when  the 
center  of  the  city  was  the  commercial  and  manufacturing  focus.  Al- 
though these  activities  have  become  dispersed,  traffic  generally  is 
forced  into  the  center  to  pick  up  another  major  artery. 

FUTURE  DEVELOPMENT 

westficJ-u's  future,  under  the  without  project  conditions,  depends 
on  the  growth  of  population,  the  ability  of  the  city  to  maintain 
economic  integrity,  and  effectiveness  of  planning. 

Westfield's  accessibility  to  major  transportation  routes  and 
significant  at.ourtts  of  vacant  land,  along  with  its  relationship  to  the 
larger  metropolitan  ^rca  make  it  a favorable  location  for  industrial 
growth,  n recent  a v conducted  land  use  inventory  concludes  that  the 
city  nas  sufficient  suitable  land  to  accommodate  future  growth.  The 
inventory  inaicnte~  the  necessity  of  conscious  land  use  decisions  so 
that  desired  growtr.  w»il  occur  in  appropriate  land  areas. 
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It  seems  almost  inevitable  that  Westfield  will  grow.  The 
community  is  very  concerned  about  the  type  of  development  which  will 
take  place  and  would  like  to  control  this  growth  to  meet  the  desired 
needs  of  the  city.  This  is  evidenced  by  the  formation  of  a Planning 
Department  in  1974. 

Westfield's  goals  for  future  growth,  development  and  change  in- 
clude: a balanced  diversity  of  industrial,  commercial  and  residential 

development,  preservation  of  agricultural  land  and  protection  of 
flood  plain.  A goal  is  to  concentrate  development  in  the  downtown  area 
with  improved  circulation  of  the  central  business  district,  industrial 
development  in  the  vicinity  of  the  airport  and  improvement  and 
enhancement  of  the  image  of  the  city. 
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SECTION  C 


PROBLEMS  AND  NEEDS 


This  section  presents  the  water  resource  problems  and  needs 
addressed  during  the  study.  They  include  the  major  problem  of 
flooding,  the  needs  of  conservation,  fish  and  wildlife,  recreation 
and  water  quality.  Flood  problems,  including  basin  character- 
istics, historical  floods,  flood  prone  areas,  and  flood  damages 
are  discussed  in  a general  way  as  they  relate  to  the  Westfield 
River  3asin  and  specifically  as  they  relate  to  the  city  of 
Westfield.  More  detailed  information  concerning  basin  hydrology 
and  alternative  plans  for  solving  the  flood  problem  will  be  pre- 
sented in  subsequent  sections  of  this  Appendix.  The  status  of 
existing  plans  and  improvements  and  those  improvements  desired  by 
local  interests  are  also  discussed. 

STATUS  OF  EXISTING  FLANS 
AND  IMPROVEMENTS 

Existing  Federal  water  resource  development  projects  within 
the  watershed  induce  Knightville  Dam,  Littievilie  Lake  and  the 
West  Springfield  Local  Protection  Project,  built  by  the  Corps  of 
«... ! three  f!  ;d  retarding  structures  built  by  the  Soil 
Conservation  Service  of  the  U.  S.  Department  of  the  Agriculture. 

In  addition,  in  the  city  of  Westfield  there  is  a town  maintained 
dike  located  along  the  right  bank  of  the  Westfield  River.  Several 
water  supply  reservoirs  have  also  been  built  by  municipal  inter- 
ests, the  largest  of  which  is  Cobble  Mountain  Reservoir,  built  and 
operated  by  the  city  of  Springfield. 

The  above  improvements  and  the  status  of  other  plans  are 
discussed  in  the  following  paragraphs. 

The  Corps'  Knightville  Dam  and  Littievilie  Lake  are  flood 
control  reservoirs  located  in  the  upper  Westfield  River  watershed. 
Knightville  Dam,  completed  in  1941,  is  a single  purpose  flood 


control  project,  and  Littievilie  Lake,  in  operation  since  1965,  is 
a multi-nurDOse  flood  control  and  water  suddIv  reservoir.  As  Dart 


— 


of  the  comprehensive  plan  for  flood  protection  in  the  Connecticut 
River  Basin,  these  projects  reduce  flooding  at  damage  centers  on 
the  Westfield  aud  Connecticut  Rivers. 

The  West  Springfield  flood  protection  works  are  located 
along  2 miles  of  the  West  bank  of  the  Connecticut  River  and  3 
miles  of  the  Westfield  River.  About  1,100  acres  of  highly 
developed  industrial,  commercial,  public  and  residential  property 
is  protected  by  this  system  of  dikes  and  flood  walls.  The  project 
is  operated  and  maintained  by  the  town  of  West  Springfield.  The 
Corps  is  presently  investigating  the  feasibility  and  desirability 
of  raising  the  height  of  this  system  to  increase  the  level  of 
flood  protection. 

The  three  Soil  Conservation  Service  projects,  located  on 
Black  Brook,  Powderraill  Brook  and  Arm  Brook,  are  located  on  small 
tributaries  of  the  Westfield  River.  These  structures  reduce 
flooding  in  areas  immediately  downstream,  but  have  a minor  effect 
on  flooding  along  the  Westfield  River.  The  Soil  Conservation 
Service  has  also  studied  numerous  potential  sites  for  possible 
if.^cal-lation  of  flood  retarding  and  multi-purpose  impoundments, 
anu  have  selected  eleven  sites  in  the  upper  part  of  the  watershed 
for  further  study. 

At  Westfield,  the  dike  on  the  right  bank  of  the  Westfield 
River  upstream  of  the  E'.m  Street  bridge  was  constructed  by  the 
city  prior  to  1869.  This  dike  has  been  overtopped  or  washed  out 
several  times.  After  the  1938  flood,  it  was  rebuilt  and  extended 
downstream  by  the  Commonwealth  of  Massachusetts.  In  1955  this 
dike  failed  again  by  overtopping.  Although  the  dike  has  since 
been  repaired,  it  giv>_s  only  limited  protection  to  a highly 
developed  section  of  Westfield. 


FLOOD  PROBLEMS 


The  major  water  resource  problem  within  the  watershed  is  the 
periodic  flooding  of  extensive  at»eas  of  developed  land  within  the 
city  of  Westfield.  Since  1927,  there  have  been  six  major  floods 
in  Westfield.  Tnese  occurred  during  November  1927,  March  1936, 
September  1938,  December  1948,  August  1955  and  October  1955. 

As  shown  on  Plate  C-l,  the  city  of  Westfield  is  at  the  lower 
end  of  the  Westfield  River  Watershed.  Since  most  of  the  upstream 
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terrain  is  steep  and  hilly,  rainfall  and  snowmelt  runoff  is  very 
rapid,  creating  frequent  high  water  conditions  in  the  valleys  and 
in  the  broad,  flat  plains,  such  as  the  portion  of  Westfield  which 
extends  from  Powdermill  Brook  southerly  across  the  Westfield  River 
to  the  Little  River.  Although  the  Knightville  and  Littleville 
projects  provide  substantial  reductions  in  flood  flows,  this  area 
remains  susceptible  to  f loot  leg  from  the  uncontrolled  watershed 
below  these  dams.  These  projects  only  control  runoff  from  43 
percent  of  the  watershed  ups'tream  of  the  city.  During  the  record 
flood  in  August  1955,  with  knightville  Dam  in  operation 
(Knightville  controls  33  percent  of  the  watershed  above 
Westfield),  the  Westfield  flood  plain  was  inundated  by  flood 
waters  that  reached  depths  of  20  feet.  It  is  estimated  that  the 
total  flood  loss  was  about  $8,000,000  in  Westfield's  main  damage 
zones.  Approximately  650  dwellings,  50  commercial  establishments, 
7 industrial  firms  a^d  16  firms  experienced  flood  damage.  After 
this  flood,  Littleville  Lake  was  constructed  (completed  in  1965) 
to  control  runoff  from  an  additional  10  percent  of  the  watershed. 
However,  a recurrence  of  the  1955  flood  would  again  cause  inun- 
dation in  the  city  of  Westfield  but  at  a reduced  maximum  depth  of 
approximately  18  feet  instead  of  the  20  feet  recorded  in  1955. 


Since  the  1955  flood,  the  flood  prone  area  in  the  city  of 
Westfield  has  undergone  consiaeraole  development.  Tn is  area, 
which  contains  much  of  the  residential,  commercial,  agricultural 
and  industrial  activiiy  of  the  city,  is  characterized  by  extensive 
development  in  the  central  business  district  and  along  the  main 
transportation  routes.  The  remaining  portion  of  the  flood  plain 
i-  predominantly  residential  or  agricultural.  Approximately  2200 
residential  properties,  400  commercial  establishments,  40  indus- 
trial firms,  40  public  buildings  and  15  farms  are  situated  in  this 
area.  Main  transportation  routes  that  cross  this  area  are  also 
subject  to  inundation.  These  include  Routes  10  ana  202  which 
provide  north-south  access,  and  Route  20  and  the  Penn  Central 
Railroad  which  parallel  the  river  on  the  valley  floor  and  provide 
east-west  access.  The  limits  of  flooding  for  the  experienced 
August  1955  flood,  the  100-year  flood  and  the  standard  project 
flood  are  shown  on  Plate  C-2. 


Annual  flood  damages,  for  that  portion  of  the  Westfield 
River  flood  plain  considered  in  this  study,  were  based  on  damage 
surveys  accomplished  in  1974.  This  information  was  subsequently 
reviewed  and  updated  to  1978  price  levels.  Without  the  proposed 
projecc,  average  annual  existing  damages,  with  Knightville  and 
Littleville  Dams  in  operation,  are  estimated  to  be  $4,331,000.  In 
addition,  annual  flood  losses  resulting  from  future  economic 


Appendix-1 

C-3 


l 


I 


growth  are  estimated  at  $114,000.  This  is  based  upon  an  antic- 
ipated increase  in  affluence  and  is  applied  exclusively  to  the 
contents  of  residential  structures. 

Total  average  losses  for  that  portion  of  the  flood  plain 
evaluated  during  this  study  amount  to  $4,445,000. 


OTHER  NEEDS 


Other  water  resource  related  problems  and  needs  which  may  be 
associated  with  a flood  management  program  within  the  city  of 
Westfield  are  in  the  categories  of  water  quality,  municipal  and 
industrial  water  supply,  outdoor  recreation,  low  flow  augmen- 
tation, and  fish  and  wildlife  preservation. 

1 

Water  supply  within  the  watershed  is  more  chan  sufficient 
for  the  needs  of  the  city  of  Westfield  and  the  rest  of  the 
watershea.  Even  with  the  diversions  out  of  the  watershed  from 
Cobble  Mountain  Reservoir  and  Littleville  Lake  for  water  supply 
for  the  city  of  Springfield,  the  supply  should  be  adequate  for 
many  decades.  Local,  pr  vate  or  municipal  users  need  only  provide 
the  facilities  to  obtain  either  surface  or  ground  water  supply. 

The  quality  of  the  water  within  the  Westfield  River  has  been 
classified  generally  as  Class  B.  The  few  sources  of  municipal  and 
industrial  pollution  are  in  the  process  of  being  eliminated 
through  improved  treatment,  and  regulation  of  discharges  into 
streams.  The  resulting  quality  throughout  the  basir.  and  within 
the  city  of  Westfield  will  be  satisfactory  for  all  industrial, 
agricultural,  fisn  and  wildlife,  and  outdoor  recreation  uses. 

Low  flow  augmentation  by  the  Littleville  anc  Knightville 
projects  has  been  considered,  but  the  need  was  not  sufficient  at 
the  time  of  study  to  justify  the  cost  of  implementation.  It  does 
not  aopear  that  low  flow  augmentation  will  be  required  in  the 
foreseeable  future  because  the  remaining  sources  of  pollution  are 
being  treated  or  eliminated. 

As  part  of  the  Connecticut  River  Basin  Comprehensive 
Investigation,  the  Bureau  of  Outdoor  Recreation  (Now  called 
Heritage  Conservation  and  Recreation  Service)  prepared  a report 
that  discussed  recreation  needs  within  the  Connecticut  River 
basin.  Their  study,  which  divided  the  basin  into  six  sub-areas, 
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reviewed  existing  and  anticipated  recreation  developments  and 
projected  future  needs  for  each  sub-area*  Sub-area  V included  the 
portion  of  the  basin  within  Massachusetts.  The  study  recommended 
priority  consideration  of  several  recreation  needs  including  the 
following: 


. Improved  water  quality  throughout  the  basin. 

• Improved  public  access  to  the  basin's  waters. 

. Programs  should  emphasize  the  planning  and 
acquisition  of  streamside  recreation  areas. 

. The  development  of  additional  water  resources 
which  would  be  responsive  to  urban  pressures. 


Construction  of  a local  protection  system  in  Westfield  would 
set  aside  extensive  riverside  areas  for  public  use  as  picnic, 
swimming  or  boat  landing  areas.  In  addition,  the  top  of  the  earth 
diR.es  and  other  project  lands  would  provide  areas  for  walking, 
joj.  ~i.ng,  bicycling  or  other  activities. 


IMPROVEMENTS  DESIRED 


During  the  early  stages  of  this  study,  s public  meeting  was 
heid  In  the  city  of  Westfield  on  18  March  1975  to  review  the  flood 
situation,  describe  various  alternative  methods  of  protecting  the 
city  against  recurring  floods,  and  obtain  the  views  of  ail 
interested  parties.  Approximately  1.50  citizens  participated  in 
this  meeting,  including  representatives  of  cicizens'  groups,  local 
officials,  and  others  with  a personal  or  professional  interest  in 
the  area.  Numerous  oral  and  written  statements  were  presented  and 
recorded,  and  many  questions  were  answered  by  Corps'  represen- 
tatives during  the  meeting. 

Those  who  participated  in  the  meeting  were  concerned  with 
the  economic,  social  and  other  inpacts  of  potential  flood  pro- 
tection works.  Many  were  also  concerned  about  the  possibility  of 
their  homes  being  taken  in  order  to  construct  the  dike  or 
appurtenant  structures.  Other  participants  expressed  a special 
interest  in  the  environmental,  cultural,  historical  and  archae- 
ological aspects  of  a project.  Although  most  of  these  inqiacts  had 
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been  considered,  these  comments  and  concerns  were  discussed  to  the 
extent  possible  during  the  meeting. 

Subsequent  to  the  public  meeting,  a series  of  meetings,  both 
formal  and  informal,  were  held  with  local  authorities,  civic 
leaders,  groups  and  Individuals.  The  purpose  of  these  meetings 
was  to  solicit  and  incorporate  the  public's  comments,  and  to 
arrive  at  a solution  to  the  flood  problems  that  would  meet  the 
objectives  of  the  study  and  respond  to  the  concerns  of  the  public. 

During  the  course  of  these  meetings,  the  public's  input  to  the 
scudy  continued  to  increase,  and  the  Corps  was  provided  with 
information  needed  for  plan  selection. 

The  seLected  plan,  which  resulted  from  this  cooperative 
effort  of  the  Corps  and  the  public,  is  a variation  of  one  of  the 
plans  presented  at  the  March  1975  public  meeting.  The  majority  of 
changes  were  made  to  minimize  impacts  to  existing  environmental 
resources. 


r 





[ftClOCATCO 

POftDI*  MILL 

, **oo« 


I moo* 


'rsv  *6- 

»»OjCCt 

«looc 


CW«MI  I 


:cn»c*frf  ML  I 


ro'  chanxTT 


WESTFIELD  LOCAL  PROTECTION 
FLOOD  AUCA 


DEPARTMENT  OF  THE  ARMY 
NEW  ENGLAND  DIVISION,  CORPS  OF  ENGINEERS 
WALTHAM, MASS 


SECTION  D 

hydrology 


« 


SECTION  D 


HYDROLOGY 


TABLE  OF  CONTENTS 


Item 

Page 

DRAINAGE  BASIN  DESCRIPTION 

D-l 

"NED",  "EQ"  and  "SELECTED  PLAN" 

D-2 

EXISTING  FLOOD  CONTROL  PROJECTS 

D-3 

Corps  of  Engineers 

D-3 

Soil  Conservation  Service 

D-3 

Other  Projects 

D-5 

CLIMATOLOGY 

D-5 

General 

D-5 

Temperature 

D-8 

Precipitation 

D-3 

Snow  Cover 

D-8 

->TYY7* 

D-8 

FLOOD  HISTORY 

D-12 

FLOOD  FREQUENCIES 

D-14 

ANALYSIS  OF  FLOODS 

D-l  7 

STANDARD  PROJECT  FLOOD 

D-17 

Standard  Project  Storm 

D-18 

Unit  Hydrographs 

D-l  8 

Flood  Development 

D-18 

Appendix-1 

D-i 


TABLE  OF  CONTENTS  (Contd) 

Item  Page 

EFFECT  OF  RESERVOIRS  D-20 

Knightville  and  Littlevllle  D-20 

Cobble  Mountain  D-20 

SCS  Reservoirs  D-24 

EFFECT  OF  FLOOD  PLAIN  STORAGE  D-24 

FLOOD  PROFILES  D-25 

VELOCITIES  D-26 

RIPRAP  PROTECTION  D-27 

FREEBOARD  D-27 

LITTLE  RIVER  CONDUIT  D-28 

POWDERMILL  BROOK  CONDUIT  D-28 

LOW  FLOW  PASSAGES  D-29 

INTERIOR  DRAINAGE  D-29 

"NED  Plan"  Requirements  D-29 

"EQ  Plan"  Requirements  D-3C 

Design  Criteria  D-31 

OPERATIONAL  CONSIDERATIONS  D-31 


Appendix-1 

D-ii 


LIST  OF  TABLES 


Table 

D-l 

D-2 

D-3 

D-4 

0-5 

D-6 

D-7 

0-8 

0-9 

D- 10 

0-11 

1 ** 

A w> 

0-14 


Title  Pane 

KNIGHTVILLE  AND  LITTLEV1LLE  RESERVOIRS 

PERTINENT  DATA  D-4 

SCS  RESERVOIRS  - POWDERMILL  AND  BRADLEY 

BROOKS,  PERTINENT  DATA  D-6 

PROPOSED  SCS  RESERVOIRS  FOR  WEST  BRANCH, 

WESTFIELD  RIVER,  PERTINENT  DATA  D-7 

MONTHLY  TEMPERATURES  D-9 

MONTHLY  PRECIPITATION  D-10 

WATER  CONTENT  OF  SNOW  COVER  D-ll 

MONTHLY  RUNOFF,  WESTFIELD  RIVER  WATERSHED  D-l 3 

WESTFIELD  KIVLR  FLOODS,  WESTFIELD  RIVER 

NEAR  WESTFIELD,  MASSACHUSETTS  D-15 

ANNUAL  PEAR  FLOWS  OF  WESTFIELD  RIVER 

AT  WESTFIELD  GaCE  D-lb 

STANDARD  PROJECT  STORM  RAINFALL 

WESTFIELD  RIVER  BASIN  D-I9 

thru  EFFECT  OF  FLOOD  CONTROL  PROJECTS  ON  D-21 

F„DCr  IN  THE  WESTFIELD  RIVLA  D-23 

COMPARATIVE  PUMPING  REQUIREMENTS  D-32 


thru 


Appemlix-1 

D-iii 


LISt  OF  PLATES 


Plate 

Title 

D-l 

WESTFIELD  RIVER  BASIN  MAP 

D-2 

"NED”  PLAN 

D-3 

"EQ"  PLAN 

D-4 

PLAN  AND  TYPICAL  SECTIONS 

D-5 

WESTFIELD  AERIAL  PHOTO  - GENERAL  "EQ" 

D-6 

HYDROLOGIC  DATA  FOR  RECORD  STORMS 

D-7 

FLOOD  PROFILES 

D-8 

SEPTEMBER  1938  FLOOD 

D-9 

AUGUST  1955  FLOOD 

D-iO 

3-HOUR  UNIT  HYDROGRAPHS 

D-l  1 

STANDARD  PROJECT  FLOOD 

D-12 

DISCHARGE  FREQUENCY  AND  RATING  CURVES 

D-l  3 

"NED"  PLAN  AND  PROFILE 

D-14 

COMPUTED  WESTFIELD  RIVER  PROFILES 

Appendix-1 


D-iv 


SECTION  D 


HYDROLOGY 


This  section  presents  a hydrologic  review  and  analysis  of 
the  flood  situation  at  Westfield  as  it  relates  to  three  structural 
plans  of  improvement  involving  dikes  and  river  relocations.  The 
plans  are:  the  originally  authorized  project  (NED  Plan,  Plan  1), 
a modified  version  of  that  project,  hereafter  referred  to  as  the 
Environmental  Quality  Plan  (EQ  Plan,  Plan  7)  and  the  Selected  Plan 
(Plan  8).  Included  are  sections  on  hydrologic  description, 
analysis  of  floods,  standard  project  flood  development,  and 
hydrologic  engineering  features  of  the  projects  as  presently 
conceived.  Extensive  use  was  made  of  the  results  of  earlier 
hydrologic  studies  including  the  Hydrology  Design  Memorandum 
completed  in  October  1963  for  the  local  protection  plan  authorized 
in  1960.  The  studies  were  considered  adequate  for  comparative 
costing  and  project  planning  studies,  involvi  ig  broad  social, 
environmental,  and  economic  decision-making  processes.  Pending  a 
decision  to  proceed  on  a structural  flood  control  plan,  more 
extensive  hydrologic  engineering  studies  would  be  required  during 
any  detailed  design  stage.  Also,  flood  plain  zoning  assurances 
should  be  considered  as  part  of  any  further  flood  protection  work 
to  control  the  continued  development  of  the  Westfield  flood 
plains. 


DRAINAGE  BASIN  DESCRIPTION 


The  Westfield  River,  located  in  Western  Massachusetts, 
drains  from  the  eastern  slopes  of  the  Berkshire  Mountains  in  a 
southeasterly  direction  to  its  outlet  to  the  Connecticut  River  in 
West  Springfield,  Massachusetts.  The  total  area  of  the  river 
basin  is  317  square  miles  and  at  Westfield,  which  is  located 
approximately  eight  miles  upstream  from  the  mouth  of  the  river, 
the  drainage  area  is  497  square  miles.  Elevations  in  the 
watershed  vary  from  a high  of  2,505  feet  above  mean  sea  level 
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(msl)  .it  the  headwaters  In  Savoy  to  about  forty  feet  ms  1 at  the 
confluence  with  the  Connecticut  River.  Hie  basin  is  approximately 
fifty  miles  in  length  and  twenty  miles  wide.  The  topography  of 
the  upper  portion  of  the  Westfield  River  basin,  above  the  city  of 
Westfield,  is  steep  and  rocky  and  drained  by  many  small  streams 
which  produce  rapid  storm  runoff.  The  slopes  of  the  river  and  its 
tributaries  in  the  upper  mountainous  regions  are  in  the  fifty  feet 
per  mile  range,  whereas,  the  slope  of  the  river  downstream  of 
Westfield  is  considerably  flatter,  averaging  about  eight  feet  per 
mile.  Principle  tributaries  to  the  Westfield  River  are  the  Middle 
and  West  Branches  in  the  upper  watershed,  and  the  Little  River 
which  enters  the  Westfield  River  at  Westfield.  The  location  of 
these  and  other  tributaries,  plus  respective  drainage  areas  are 
shown  on  Plate  D-l. 


“NED”,  " EQ”  and  * SELECTED  PLAN’’ 


The  "NED  Plan"  or  Plan  1 as  described  in  Section  E of  this 
appendix  would  provide  flood  protection  to  the  main  commercial 
and  residential  portion  of  Westfield,  lyinf  generally  west  of  East 
Main  Street  bridge  between  the  Westfield  aid  Little  Rivers.  This 
plan  would  co  isist  of  a dike  along  the  left  bank  of  the  Little 
River  from  Stevens  Paper  Company  dam,  just  upstream  of  Southwick 
Road  bridge  (Route  202),  downstream  to  near  East  Main  Street 
bridge  (Route  20)  and  then  continuing  up  the  right  bank  of  the 
Westfield  River,  tying  into  high  ground  approximately  7,000  feet 
upstream  of  Elm  Street  bridge.  This  project  would  have  included 
relocation  of  a reach  of  both  the  Westfield  and  Little  Rivers,  and 
two  street  gate  openings  plus  one  176  cfs  pumping  station  for 
interior  drainage. 

The  "EQ  Plan"  or  Plan  7 as  described  in  Section  E of  this 
appendix  is  a modified  version  of  the  "NED  Plan"  expanded  to 
include  protection  for  that  developed  northern  portion  of 
Westfield  lying  between  the  Westfield  River  and  Powd.rmill  Brook. 
This  added  protection  consists  of  a dike  extending  from  high 
ground  down  along  the  left  bank  of  the  Westfield  River  and  then  up 
the  right  bank  of  Powdermill  Brook  to  high  ground.  Included  in 
this  line  of  protection  would  be  four  additional  street  gates,  a 
railroad  gate  and  a pumping  station  for  interior  drainage.  With 
the  "EQ  Plan",  a reach  of  the  dike  on  the  right  bank  of  the 
Westfield  River  above  Main  Street  bridge  was  moved  inland  to 
reduce  the  loss  of  flood  plain  storage  and  offset  the  loss  of 
storage  due  to  the  added  flood  protection  on  the  north  side  of  the 
river . 
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Two  further  considerations  In  the  "KQ  Plan"  were:  (a)  The 
placement  of  approximately  1,200  feet  of  the  relocated  Little 
River  channel  in  a pressure  conduit  in  order  to  reduce  the  impact 
on  real  estate  takings  and  relocations,  and  (b)  The  installation 
of  gated  sluiceways  to  allow  normal  summertime  river  flow  to  pass 
through  the  Westfield  and  Little  River  dikes  to  maintain  the 
aesthetic  values  of  the  existing  river  channels  within  the 
protected  area.  Each  of  the  latter  two  modifications  was 
incremental  l>  analyzed  for  its  environmental  and  economic  impacts. 


The  "Se 
Section  F of 
that  the  cone 
open  channel, 
design  parame 
velocities,  r 
facilities  wo 
Plan".  An  aer 
flooding  and 


lected  Plan"  or  Plan  8 as  described  in  Section  E and 
this  appendix  is  identical  to  the  "EQ  Plan"  except 
rete  conduit  at  Little  River  Road  is  replaced  by  an 
Due  to  the  small  changes  in  project  dimensions, 
tors  such  as  water  surface  elevations,  flow 
iprap  slope  protection  and  interior  drainage 
uld  be  the  same  for  both  the  "EQ"  and  "Selected 
ial  photograph  of  Westfield  with  indicated  limits  of 
lines  of  protection  are  shown  on  Plate  D-5. 


EXISTINf ; FLOOD  CONTROL  PROJECTS 


Co rps  of  Engineers.  The  Corps  of  Engineers  has  two  flood 
control  reservoirs  in  the  Westfield  basin,  namely,  Knightville  and 
Littleville.  Knightville  is  located  on  the  Westfield  River  at 
Huntington,  Massachusetts  and  controls  the  runoff  from  the  upper 
162  square  miles  of  the  watershed.  Littleville  is  a multipurpose 
water  supply  and  flood  control  project,  located  on  the  Middle 
Branch  in  Huntington  and  Chester,  with  a drainage  area  of  52.3 
square  miles.  Pertinent  data  on  these  two  projects  are  listed  in 
Table  D-l. 

A third  Corps  of  Engineers  project  is  the  West  Springfield 
Local  Protection  Project.  This  project  is  located  at  the 
confluence  of  the  Connecticut  and  Westfield  Rivers  and  provides 
protection  to  the  city  of  West  Springfield  against  flooding  from 
both  rivers.  This  project  is  located  downstream  of  the  city  of 
Westfield  and  has  no  effect  on  flooding  at  Westfield. 

Soil  Conservat ion  Se rvice.  Following  the  19  55  floods  the 
Soil  Conservation  Service  (SCS)  of  the  U.S.  Department  of 
Agriculture  constructed  two  small  flood  retention  reservoirs  in 
the  tributary  Powdermill  Brook  watershed.  The  SCS  has  also 
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KNIGUTVILLE  AND  LITTLEVILLE  RESERVOIRS 
PERTINENT  DATA 


Knightville 

Littleville 

Location 

Westfield  River 
Huntington,  Mass. 

Middle  Branch 
Huntington  & 
Chester,  Mass. 

Purpose 

Single  purpose  - 
flood  control 

Multipurpose  - 
water  supply  & 
flood  control 

Drainage  Area  (sq.  mi.) 

162 

52.3 

Flood  Control  Storage  Capacity 
Acre-Feet 

Inches  Runoff 

49,000 

5.6 

23,000 

8.2 

Full  Pool  Area  (acre  s) 

960 

510 

Spillway 

Type 

Length  (ft) 

Design  Surcharge  (ft) 

Design  Discharge  (cfs) 

Ogee  overflow 

400 

15 

85,000 

Ogee  overflow 
400 

15 

92,000 

proposed  i system  of  retention  reservoirs  for  tlie  West  Branch 
watershed,  however,  the  future  of  tills  plan  Is  somewhat  Indefi- 
nite. Pertinent  data  on  the  existing  Powdermill  Brook  projects 
and  for  the  Bradley  Brook  project  are  listed  in  Table  D-2. 

Pertinent  data  on  the  proposed  West  Branch  projects  are  listed  in 
Table  D-3.  The  locations  of  the  projects  are  shown  on  Plate  D-l. 

Ot  her  Pro  jects 

Cobble  Mountain  Reservoir  - This  project  is  a single 
purpose  water  supply  reservoir  for  the  city  of  Springfield, 
Massachusetts  and  is  located  on  the  Little  River,  a tributary  of 
the  Westfield  River  at  Westfield.  The  reservoir  has  a storage 
capacity  of  b7,500  acre-feet,  equivalent  to  27.6  inches  of  runoff 
from  its  contributing,  watershed  of  45.8  square  miles.  If  this 
project  is  less  than  full,  at  the  time  of  a major  storm,  it  can 
completely  control  the  flood  runoff  from  its  watershed.  Even  if 
this  project  is  initially  full  it  produces  a desynchronizing 
effect  on  flood  runoff  due  to  its  large  amount  of  surcharge 
storage.  The  project  has  a full  pool  surface  area  of  1,120  acres 
and  an  overflow  spillway  length  of  135  feet. 

Existing  Westfield  Dike  - The  history  of  flooding  at 
Westfield  dates  back  to  colonial  days.  The  first  efforts  by  local 
residents  to  bui  d a dike  along  the  Westfield  River  occurred  prior 
to  1869.  This  d.ke  is  located  on  the  right  bank  of  the  Westfield 
River  upstream  of  Elm  Street  bridge.  The  dike  has  been  overtopped 
or  washed  out  several  times  and  after  the  1938  flood  it  was 
rebuilt  by  the  Commonwealth  of  Massachusetts,  extended  downstream 
of  Elm  Street  and  tied  into  high  ground  a short  distance  upstream 
from  the  mouth  of  the  Little  River.  The  dike  failed  in  1955  but 
has  since  been  repaired  and  currently  provides  protection  to  a 
developed  section  of  Westfield.  The  location  of  this  dike  is 
shown  on  Plate  D-2. 


G LIMA  TO  LOG  Y 


The  Westfield  River  basin  has  a variable  climate  typical  of 
New  England.  The  lower  part  of  the  basin  near  the  Connecticut 
River  valley  has  a milder  climate  than  the  mountainous  upper 
watershed. 

The  watershed  experiences  both  continental  storms,  which 
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TABLE  D-2 


POWDERMILL  BROOK  SCS  RESERVOIRS 
HAMPDEN  AND  HAMPSHIRE  COUNTIES,  MASSACHUSETTS 
PERTINENT  DATA 


Reservoirs 

Arm  Brook 

Powdermill  Brook 

Purpose* 

S.F.R 

S,F 

Drainage  Area  (sq.  mi.) 

3.4 

4.6 

Net  Flood  Control  Storage 

Acre-feet 

581 

966 

Inches  Runoff 

3.3 

4.0 

Full  Pool  Area  (acres) 

56 

56 

Spillway 

Type 

Earth 

Earth 

Length  (ft) 

184 

260 

BR  iDLEY  BROOK  SCS  RESERVOIRS 
HAMPDEN  COUNTY,  MASSACHUSETTS 
PERTINENT  DATA 


Reservoirs 


Black  Brook 


Purpose* 

S , F , W 

Drainage  Area  (sq.  mi.) 

2.8 

Net  Flood  Control  Storage 

Acre-feet 

864 

Inches  Runoff 

5.8 

Full  Pool  Area  (acres) 

47 

Spillway 

Type 

Veg. 

Length  (ft) 

300 

* S - Sediment;  F - Flood;  W - Water  Supply;  R - Recreation 
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SCS  PROPOSED  RESERVOIRS  FOR  WEST  BRANCH,  WESTFIELD  RIVER 


move  west  to  east  over  the  area,  and  coastal  storms  moving 
northward  up  the  eastern  seaboard,  some  of  tropical  origin  which 
may  attain  hurricane  magnitude.  Mass  curves  of  rainfall  and 
isohyetal  maps  for  the  hurricane  associated  storms  of  September 
1938  and  August  1955  are  shown  on  Plate  D-6. 

Temperature.  The  meat  annual  temperature  in  the  Westfield 
River  basin  vj.ries  from  4 4°F  in  the  mountainous  regions  to  about 
50°F  in  the  valleys.  Temperature  extremes  have  varied  from  a 
maximum  of  104°F  in  the  lower  areas  to  a minimum  of  -29°F  iu  the 
headwaters.  Mean,  maximum  and  minimum  monthly  and  annual 
temperatures  at  Springfield,  Knightvllle  Dam  and  Stockbrldge, 
Massachusetts  are  listed  in  Table  D-4. 

Precipitation.  The  average  annual  precipitation  over  the 
Westfield  watershed  is  approximately  46  inches,  quite  uniformly 
distributed  throughout  the  year.  Table  D-5  lists  the  average 
monthly  precipitation  at  Peru,  Knightvllle  Dam  and  Westfield, 
Massachuset  ts. 

Snow  Cover.  The  Westfield  watershed  receives  an  average  of 
about  70  inches  of  snowfall  per  winter.  Snow  surveys  have  been 
taken  in  the  upper  part  of  the  basin  since  1950.  These  surveys 
indicate  that  the  water  content  of  the  snow  over  normally  reaches 
a maximum  about  the  middle  of  March.  Average,  maximum  and  minimum 
water  contents  cf  the  snow  cover  are  listed  in  Table  D-6. 
Floodflows  produced  by  heavy  rainfall  in  conjunction  with  snowmelt 
are  a threat  every  year  in  the  basin,  however,  the  majority  of 
peak  floodflows  in  the  past  have  been  the  result  of  intense 
rainfall  runoff  alone. 


RUNOFF 


The  U.S.  Geological  Survey  has  published  streamflow 
records  foe  varous  locations  in  the  Westfield  River  basin  dating 
back  to  1905.  At  the  present  time  that  agency  maintains  four 
gaging  stations  in  the  basin  with  one  located  at  Westfield.  These 
flow  records,  particularly  those  during  flood  periods,  were  used 
extensively  in  the  hydrologic  analysis  of  the  watershed. 

A summary  of  discharge  records  for  the  four  stations  is 
presented  in  Table  D-7.  The  average  annual  runoff  for  the  period 
of  record  for  the  Westfield  River  near  Westfield,  after  adjustment 


Appendix- 1 
D-8 


MONTHLY  TEMPERATURES 
(Degrees  Fahrenheit! 
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MONTHLY  PRECIPITATION 
[Depth  'in'  InchesT 


Westfield, 
Elevation  220 

Mass, 
feet  msl 

Knightville  Dam,  Mass. 
Elevation  630  feet  msl 

Period  of  Record 

- 71  Years 

Period 

of  Record  - 

28  Years 

Month 

Mean 

(through  1976) 

Maximum  Minimum 

Mean 

(through  1976) 

Maximum  Minimum 

January 

3.11 

7.52 

0.77 

3.16 

6.40 

0.75 

February 

3.32 

6.75 

1 .24 

3.18 

5.11 

1.24 

March 

3.76 

9.71 

0.27 

3.79 

10.18 

1 .28 

April 

3.96 

8.72 

0.75 

3.63 

5.97 

0.82 

May 

3.78 

7.08 

0.88 

3.58 

6.73 

0.95 

June 

3.98 

10.09 

0.39 

3.59 

9.12 

0.57 

July 

3.83 

10.06 

0.32 

3.40 

7.71 

1 .12 

August 

4.08 

26.85 

0.71 

4.02 

15.27 

1 .06 

September 

4.01 

12.41 

0.24 

3.54 

8.06 

1 .38 

October 

3.53 

12.50 

0.05 

3.51 

16.95 

0.42 

November 

4.07 

9.79 

0.40 

4.25 

8.11 

0.81 

December 

3.88 

8.90 

0.60 

4.17 

9.38 

0.65 

ANNUAL 

45.31 

70.33 

29.69 

43  82 

62.36 

32.15 

Chester,  Mass.* 

Elevation  600  feet  ms! 

Peru,  Mass.** 
Elevation  1860  feet  msl 

Period  of  Record 

- 59  Years 

Period 

of  Record  - 

36  Years 

Mean 

(through  1976) 

Maximum  Minimum 

Mean 

(Ends  1969) 
Maximum 

Minimum 

January 

3.50 

6.83 

0.57 

3.73 

7.31 

1.00 

February 

3.34 

5.77 

1.26 

3.28 

6.58 

0.93 

March 

3.92 

10.49 

0.21 

4.16 

10.32 

1 .25 

April 

3.85 

8.37 

0.75 

3.76 

6.43 

0.68 

May 

4.37 

9.92 

0.79 

4.03 

7.77 

0.92 

June 

4.46 

14.31 

0.23 

4.33 

10.55 

1.53 

July 

4.22 

10.16 

1.01 

4.60 

10.88 

1.73 

August 

4.44 

18.44 

0.54 

3.76 

14.07 

0.78 

September 

4.07 

12.61 

0.40 

4.66 

12.36 

0.68  - 

October 

3.75 

17.51 

0.00 

3.65 

14.37 

0.76 

November 

4.63 

11.01 

1 .00 

4.27 

8.35 

1.13 

December 

4.13 

11.39 

0.76 

3.93 

10.37 

1.14 

ANNUAL 

48.68 

76.15 

32.23 

48.20 

65.42 

34.73 

*Discontinued  in  1957,  new  station  located  in  vicinity  of  the  original 
Station  since  |S62.  **Discontinued  in  1969 
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TABLE  D-6 


1 


tor  water  supply  diversion,  has  varied  from  44.1  Inches  In  1928  to 
1 1. 1 inches  In  19b b.  The  mean  annual  runoff  for  the  period  has 
be- n 2b.  7 Inches  1 4 0 cfsl  equivalent  to  approximately  bt)  percent 
ot  average  annual  pree ip itat ipn.  A summary  of  the  adjusted  mean, 
maximum  and  minimum  monthly  and  annual  runoff  at  the  gage  sites 
are  shown  in  fable  1)-?.  Although  precipitation  is  quite  uniform 
throughout  the  year,  much  of  the  winter  precipitation  is  in  the 
form  of  snow.  As  a result,  approximately  one-third  of  the  runoff 
occurs  during  snowmelt  in  March  and  April. 


FLOOD  HISTORY 


The  history  of  floodin'.;  at  Westfield  dates  back  to  colonial 
days  and  there  are  historic  accounts  of  fifteen  damaging  floods 
during  the  period  1 7 7 o to  1900.  However,  hydrologic  data  on  these 
early  floods  is  very  meager  or  nonexistent.  Hydrologic  records 
commenced  about  the  beginning  ot  this  century  and  since  then  there 
have  been  six  major  floods  at  Westfield. 

The  November  1927  flood  resuited  from  heavy  rains  on  2-4 
November,  falling  on  ground  saturated  from  excessive  rains  during 
the  previous  month.  The  flood  of  March  193t>  was  caused  by  four 
distinct  storm  centers  which  passed  over  the  northeastern  part  of 
the  United  States  between  9 March  and  22  March.  The  runoff  from 
these  rains  was  augmented  by  considerable  snowmelt.  The  September 
1938  f Lood  resulted  from  the  heavy  rainfall  accompanying  a 
tropical  hurricane  that  passed  over  New  England  on  21  September. 
The  flood  on  December  19*48  resulted  from  heavy  rains  falling  on 
frozen  ground  with  some  Initial  augmentation  from  snowmelt.  The 
flood  ot  August  19bb,  the  maximum  flood  of  record  at  Westfield, 
was  caused  by  rainfall  associated  with  hurricane  Diane.  Th  is 
flood  was  exceptionally  severe  because  the  storm  was  centered  over 
the  lower  basin  resulting  in  maximum  runoff  from  that  portion  of 
t lie  watershed  uncontrolled  by  Knigluville  Reservoir.  The  flood  of 
October  ’.'3bb  was  caused  by  a slow  moving  storm  which  passed  over 
New  England  with  heavy  amounts  of  precipitation  In  the  Westfield 
basin.  The  greatest  flows  at  Westfield  since  19bb  occurred  in 
June  1972  and  December  1973  when  moderately  intense  rainfalls 
resulted  in  peak  flows  ot  Just  over  12,000  els  at  Westfield.  Had 
it  not  been  for  Knlghtville  and  l.lttleville  reservoirs  it  is 
estimated  that  the  peak  flow  ai  Westfield  in  December  1973  would 
have  been  In  the  order  ot  27,800  els.  A summary  of  floods  at 
Westfield  this  century  is  shown  In  Table  D-8.  Rainfall  maps  of 
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Westfield  River  Middle  Branch  Westfield  Riv 

at  Knightville,  Mass.^)  at  Goss  Heights,  Mass.'2) 

(D.A.  = 162  square  miles)  (D.A.  = 52.6  square  miles) 

1909  - 1974  1910  - 1974 


the  August  1955  and  September  1938  storms  are  shown  on  Plate  D-6. 
Water  surface  profiles  for  five  of  the  record  floods  are  shown  on 
Plate  D-7. 


FLOOD  FREQUENCIES 


Peak  discharge  frequency  analyses  consisted  of  reviewing 
and  updating  the  19o3  studies  by  adding  subsequent  years  of  flow 
data.  A statistical  analysis  was  made  of  flow  data  at  Westfield 
using  the  natural  flow  data,  from  1915  to  1941,  when  Knightville 
dam  was  placed  in  operation,  and  then  extending  that  natural  flow 
record  by  correlation  with  the  unregulated  West  Branch  flow  record 
through  1975.  Analysis  was  made  using  a Log  Pearson  Type  III 
distribution  with  an  adopted  skew  of  1.0,  based  on  earlier 
regional  inalyses.  The  resulting  natural  frequency  curve  is  shown 
on  Plate  0-12.  Annual  peak  flows  recorded  at  Westfield  are  listed 
in  Table  D-9. 

The  modified  frequency  curve  at  Westfield,  vith  Knightville 
, and  Littleville  in  iperation,  was  computed  as  a percentage  of  the 

natural  frequency  curve.  The  percent  reduction  was  based  on  the 
computed  effect  of  the  projects  on  a range  of  floods.  An  attempt 
' was  also  made  to  statistically  compute  the  modified  frequency 

curve  at  Westfield  by  correlating  the  thirteen  years  of  modified 
data  (since  completion  of  Littleville)  with  the  longer  term 
unregulated  West  Branch  record.  However,  this  exercise  was 
generally  unsuccessful  because  not  all  annual  peaks  at  Westfield 
are  modified  by  reservoir  operation,  resulting  in  a low  computed 
standard  deviation  which,  in  turn,  results  in  an  exaggerated  flood 
reduction  by  reservoirs  in  the  rarer  flood  range.  This  problem 
was  further  amplified  by  the  coincidence  that  there  has  been  no 
major  flood  event  since  1969  and  the  greatest  drought  of  record 
was  experienced  during  the  mid  1960's. 

It  should  not  be  inferred  that  the  two  reservoirs  will 
reduce  all  floods  an  equal  percentage.  The  percent  reduction  will 
I vary  with  the  orientation  of  the  storm  over  the  basin.  The 

modified  curve,  shown  on  Plate  D-12,  is  considered  to  present  the 
average,  or  typical,  reduction  for  a wide  range  of  storm 
occurrences. 
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TABLE  D-8 


WESTFIELD  RIVER  FLOODS 

WESTFIELD  RIVER  NEAR  WESTFIELD,  MASSACHUSETTS 
(Drainage  Area  = 497  Square  Miles) 


Observed 

Event  Rainfall  Discharge  Gage  Height 


(inches) 

(cfs) 

(ft) 

Nov 

1927 

6 

42,500 

25.4 

Mar 

1936 

8 

48,200 

27.2 

Sep 

1938 

10 

55,500 

29.4 

Dec 

1948^) 

9 

32,200(3) 

22.0 

Aug 

1955(1) 

5-19 

70,300(4> 

34.2 

Oct 

1955^) 

7-13 

31 ,000(3) 

21.8 

Dec 

1973(2) 

3 

12,500(6) 

13.7 

(1) 

Modified  b_ 

Knightville 

(2) 

Modified  by 

Knightville  and 

Littleville 

(3) 

Estimated  unmodified  peak  - 

48,000  cfs 

(4) 

Estimated  unmodified  peak  - 

77,000  cfs 

(5) 

Estimated  unmodified  peak  - 

44,000  cfs 

(6) 

Estimated  unmodified  peak  - 

27,800  cfs 
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TABLE  D-9 

1 

• 

ANNUAL  PEAK  FLOWS 

OF  WESTFIELD  RIVER 

* 

AT  WESTFIELD  GAGE 

Water 

Water 

Year 

Discharge 

Year 

DischarRe 

ANALYSIS  OF  FLOODS 


The  major  floods  of  record  in  the  Westfield  River  basin, 
notably  the  August  1955  and  September  1938  events,  were  analyzed 
to  determine  the  hydrologic  development  of  the  floods  and  the 
contribution  of  various  watershed  components  to  the  total  at 
Westfield.  The  selected  watershed  components  were:  the  Westfield 
River  at  Knightville,  the  Middle  Branch,  the  West  Branch,  the 
local  area  to  Elm  Street  in  Westfield,  the  Little  River  and  the 
remaining  local  area  contribution  to  the  Westfield  gage.  The 
three  upper  watershed  components  were  routed  to  Westfield  by 
"Average  Lag"  and  the  total  inflow  to  Westfield  was  routed  through 
floodplain  storage  at  Westfield  using  a "modified  Puls"  type  of 
reservoir  routing.  Analysis  of  the  floodplain  storage  effect  at 
Westfield  is  discussed  later  in  this  section.  Adopted  average  lag 
routing  coefficients  for  routing  major  floods  to  Westfield,  using 
a 1-hour  time  interval,  were  3-2  for  the  middle  and  West  Branches 
and  4-2.5  for  the  Westfield  River  at  Knighiville. 

Runoff  .lydrographs  for  the  ungaged  local  areas  were 
patterned  after  the  gaged  areas  with  consideration  given  to: 
total  storm  runoff  at  Westfield,  storm  rainfall  over  the  areas, 
and  respective  watershed  characteristics.  The  effects  of  the 
existing  flood  control  projects  were  assessed  by  the  removal  or 
addition  of  their  respective  component  hydrographs  routed  to 
Westfield.  A hydrograph  summary  for  the  September  1938  and  August 
1955  floods  at  Westfield  are  shown  on  Plates  D-8  and  D-9.  It  is 
noted  that  the  September  1938  event  represents  a storm  more  or 
less  centered  over  the  entire  watershed,  whereas,  the  August  1955 
storm  was  centered  over  the  lower  uncontrolled  portion  of  the 
watershed. 


STANDARD  PROJECT  FLOOD  (SPF) 


The  standard  project  flood  for  the  Westfield  River  basin 
was  developed  from  information  presented  in  Engineering  Manual 
1110-2-1405  and  Civil  Engineer  Bulletin  No.  52-8.  In  all  studies 
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to  date  this  flood  has  been  adopted  as  the  design  flood  for 
Westfield  local  protection  al ternat ives.  The  standard  project 
flood  is  a very  intense  short  duration  event  resulting  in 
extremely  high  peak  runoff  rates  from  the  mountainous  Westfield 
watershed.  The  flood  was  developed  by  applying  standard  project 
storm  rainfall  to  selected  unit  hydrographs. 

St  andard  Pro  ject  Storm  (SPS).  The  storm  was  assumed 
oriented  over  the  basin  and  average  rainfall  amounts  were 
determined  for  a watershed  area  of  500  square  miles.  Infiltration 
and  other  losses  were  assumed  at  a minimum  of  0.  07  inches  per 
hour.  The  24-hour  storm  volume  averaged  8.80  inches  and  losses 
totalled  1.40  inches  yielding  a rainfall  excess  of  7.40  inches. 

1^  is  noted  that  though  the  total  storm  excess  was  only  7.4 
inches,  a phenomenal  5.7  inches  occurred  in  a 3-hour  period.  Such 
intensity  would  produce  extremely  high  runoff  rates  in  the 
Westfield  watershed.  Though  the  August  1955  storm  produced  large 
volume  rainfall,  peak  rates  of  rainfall  generally  did  not  exceed  3 
inches  per  3-hour  period.  A tabulation  of  the  3-hour  standard 
project  storm  rainfall,  losses  and  excess  is  shown  in  Table  D-10. 

Unit  liyd  rographs.  Unit  hydrographs  were  developed  for  the 
component  watersheds  by  analysis  of  recorded  historic  floods  at 
the  gaging  stations  on  the  Middle  Branch,  West  I ranch  and 
Westfield  River  at  Knightville.  The  unit  hydrographs  having  the 
maximum  peak  ordin  ite  were  generally  adopted  for  the  development 
of  the  standard  project  flood.  Unit  graphs  for  the  ungaged  local 
areas  are  patterned  after  those  for  the  gaged  areas  with 
adjustment  for  varying  watershed  characteristics.  Adopted  unit 
hydrographs  are  shown  on  Plate  D-10. 

Flood  Development.  The  standard  project  flood  at  Westfield 
was  developed  by  applying  the  standard  project  storm  rainfall  to 
the  developed  unit  hydrographs.  Inflow  hydrographs  were  routed 
through  reservoir  storage  at  Knightville,  Littleville  and  Cobble 
Mountain  reservoirs.  Outflows  were  then  routed  downstream  and 
combined  with  local  contributions  at  Westfield.  The  total  inflow 
at  Westfield  was  then  routed  through  floodplain  storage  at 
Westfield  to  determine  peak  stage  and  outflow  from  the  Westfield 
f loodplain. 

Cobble  Mountain  reservoir  was  assumed  initially  filled  to 
spillway  crest  and  the  flood  was  routed  through  surcharge  storage. 
Full  flood  control  storage  was  assumed  initially  available  at 
Knightville  and  Littleville.  River  routings  were  made  using 
average-lag  coefficients  developed  from  analysis  of  the  August 
1955  flood.  The  SPF  component  hydrographs  are  illustrated  on 
Plate  D-ll. 
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TABLE  D-10 


STANDARD  PROJECT  STORM  RAINFALL 
WESTFIELD  RIVER  BASIN 


Time 

Rainfall 

Losses 

0.07  Inches 
per  Hour 

Rainfall 

Excess 

(inches) 

(inches) 

(inches) 

0 

0 

0 

0 

3 

5.92 

0.21 

5.71 

6 

1.48 

0.21 

1.27 

9 

0.47 

0.21 

0.26 

12 

0.32 

0.21 

0.11 

15 

0.26 

0.21 

0.05 

18 

0.18 

0.18 

l 

21 

0.14 

0.14 

0 

24 

0.03 

0.03 

0 

Total 

8.80 

1.40 

7.40 

Rainfall 

Rearranged 

(inches) 

0 

0.05 

0.11 

1.27 

5.71 

0.26 

0 

0 

0 

7.40 
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EFFECT  OF  RESERVOIRS 


Kn  ight v 1 1 le  .iiid  1.  1 1 1 levi 1 le.  Knightville  and  littleville 
flood  control  reservoirs  control  the  flood  runoff  from  32  and  10 
percent  of  the  watershed  at  Westfield,  respectively.  The 
effectiveness  of  the  reservoirs  varies  depending  on  the 
orientation  of  the  flood  producing  storm  over  the  watershed. 
Effectiveness  w..s  analyzed  by  studying  major  historic  floods  and 
the  synthetic  standard  project  flood,  both  with  and  without  the 
two  projects.  The  projects  would  reduce  a September  1938  type 
flood,  whose  storm  was  centered  over  the  watershed,  from  a flow  of 

81.000  cfs  at  Elm  Street  in  Westfield  to  about  47,000  cfs. 

Assuming  no  Westfield  local  protection,  the  reservoirs  would 
reduce  the  outflow  at  the  Westfield  gage  from  55,500  cfs  to  about 
3b , 000  cfs.  With  an  August  1955  flood,  whose  storm  was  centered 
over  the  lower  basin,  Knightville  reduced  the  flow  at  Elm  Street 
from  82,000  to  70,000  cfs  and  at  the  gage  from  77,  '00  to  70,300 
cfs.  The  addition  of  Littleville  further  reduces  che  flow  to 

50. 000  cfs  at  Elm  Stieet  and  62,500  cfs  at  the  gage. 

With  the  standard  project  storm  centered  over  the  basin  the 
tw»  reservoirs  reduced  the  resulting  flow  at  Elm  Street  from 

171.000  to  85,500  cfs  and  at  .he  USGS  gage  from  136,000  to  89,000 
cfs.  Littleville  has  ample  storage  to  control  the  standard 
project  flood  runoff.  Knightville  fills  and  spills  but  the 
spillage  occurs  during  flood  recession  and  does  not  contribute 
significantly  to  peak  flows  at  Westfield. 

The  effects  of  Knightville  and  Littleville  on  the  1938,  1955 
and  SPE  floods  are  illustrated  in  Tables  D-ll,  D-12,and  D-13  and 
on  Plates  D-8,  D-9  and  D-ll. 

Though  the  effectiveness  of  the  two  projects  varies  with 
storm  orientation,  major  floodflows,  on  the  average,  are  reduced 
about  52  percent  at  Elm  Street  and  42  percent  at  the  Westfield 
gage  by  the  two  projects. 

Co h o 1 e Mo  imt.i  in.  Cobble  Mountain  reservoir  has  no  storage 
capacity  reserved  for  flood  control.  However,  surcharge  storage 
at  the  project  serves  to  desynchronize  the  runoff  from  its 
watershed  with  that  from  downstream  uncontrolled  areas.  The 
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TABLE  D-ll 


EFFECT  OF  FLOOD  CONTROL  PROJECTS 
ON  FLOODS  IX  THE  WESTFIELD  RIVER 

I 

Water  Surface  Elevations  (msl)  and  Discharge (cfs) 
of  Westfield  Rive'  at  L’.S.  Geological  Survey 
Gaging  Station  near  Westfield,  Massachusetts 


Modified  by  Flood  Control  Projects 


Frequencv 

Natural 

Knightville  & 
Littleville 
Reservoirs  Only 

Interim  Report 
LPP  Plan 

Proposed 
LPP  Plan 

(years) 

10 

121.1 

116.1 

116.1 

116.1 

(34,000) 

(21,000) 

(21,000) 

(21 ,000) 

30(a) 

128.2 

121.3 

121.5 

121.7 

(55,500) 

(34,800) 

(35,200) 

(35,500) 

30(b) 

128.2 

121 .4 

121.7 

121 .9 

(55,500) 

(35,000) 

(35,500) 

(36,000) 

80<c> 

134.0 

125.5 

126.0 

126.5 

(77,0' 0) 

(47,000) 

(48,500) 

(50,000) 

/“N 

O 

co 

134.0 

130.2 

131.2 

131.5 

(77,000) 

(62,500) 

(66,000) 

(67,000) 

SPF 

149.0 

137.5 

139.8 

140.5 

(136,000) 

(89,000) 

(98,000) 

(101,000) 

( i)  Hypothetical  flood  similar  in  magnitude  to  September  1938  flood 
but  developing  uniformly  over  the  entire  Westfield  River  basin. 

(b)  September  1938  flood  as  experienced  with  storm  centered  over  the 
central  portion  of  the  basin. 

(c)  Hypothetical  flood  similar  in  magnitude  to  August  1955  flood  but 
developing  uniformly  over  the  entire  Westfield  River  basin. 

(d)  August  1955  flood  (without  Kr.ightville  Reservoir)  with  storm  cen- 
tered in  southern  part  of  basin  resulting  in  minimum  effectiveness 

of  reservoirs. 
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TABLE  D- 12 


EFFECT  Or  FLOOD  CONTROL  PROJECTS 
ON  FLOODS  IN  THE  WESTFIELD  RIVER 

Water  Surface  Elevations  (msl)  of  Westfield 
River  Upstream  of  East  Main  Street  Bridge 


Modified  bv  Flood  Control  Projects 


Frequency 

Natural 

Knightville  4 
Littleville 
Reservoirs  Onlv 

Interim  Report 
LPP  Plan 

Proposed 
LPP  Plan 

(years) 

10 

124.8 

120.2 

120.2 

120.2 

30(a) 

131.6 

125.2 

125.4 

125.6 

30 

131.6 

125.4 

125.6 

125.8 

S0(c> 

136.8 

129.2 

129.6 

130.0 

80<d> 

136.8 

133.6 

134  4 

134.7 

SPF 

150.0 

140.0 

142.0 

142.4 

fa)  Hypothetical  flood  similar  in  magnitude  to  September  1938  flood 
but  developing  uniformly  over  the  entire  Westfield  River  basin. 

(b)  September  1°3S  flood  as  experienced  with  storm  centered  over 
the  central  portion  of  the  basin. 


(c)  Hypothetical  flood  similar  in  magnitude  to  August  1953  flood 
but  developing  uniformly  over  the  entire  Westfield  River  basin. 

(d)  August  1955  flood  (without  Knightville  Reservoir)  with  storm 
centered  in  southern  part  of  basin  resulting  in  minimum  effective- 
ness of  reservoirs. 


* 


i? 
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TABLE  D-13 

EFFECT  OF  FLOOD  CONTROL  PROJECTS 
ON  FLOODS  IN  THE  WESTFIELD  RIVER 

Water  Surface  Elevations  (msl)  and  Discharge  (cfs) 
of  Westfield  River  Upstream  of  Elm  Street  Bridge 


Modified  by 

Rnightville  and  Littleville 


Frequency 

Natural 

Reservoirs  and  Local 
Protection  Proiect 

(years) 

10 

138.6 

132.8 

(32,000) 

(13,600) 

30 

144 . 8 

137.8 

(62,000) 

(28,800) 

50(a) 

147.6 

140.2 

(81,000) 

(38,600) 

50(b) 

147.6 

141  .0 

(81,000) 

(47,000) 

Ln 

O 

O 

147.8 

143.8 

(82,000) 

(56,000) 

SO 

151.2 

142.8 

(104,000) 

(50,500) 

SPF 

159.0 

148.0 

(171,000) 

(85,500) 

(a)  Hypothetical  flood  similar  in  magnitude  to  September  1938  and 
August  1935  floods  but  developing  uniformly  over  the  entire  West- 
field  River  basin. 

(b)  September  1938  flood  as  experienced  with  storm  centered  over 
the  central  portion  of  the  basin. 

(c)  August  1955  flood  (without  Knig'ntville  Reservoir)  with  storm 
centered  in  southern  part  of  basin  resulting  in  minimum  effective- 
ness of  reservoirs. 
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effect  of  Cobble  Mountain  on  flood  runoff  from  the  Little  River 
tor  the  1955  and  SPF  floods  is  illustrated  on  Plates  D-9  and  D-ll. 


SGS  Re  so  rvot  rs.  The  two  existing  SCS  detention  reservoirs 
in  the  Powdormill  Brook  watershed  have  a total  combined  watershed 
of  only  eight  square  miles,  or  1.6  percent  of  the  total  watershed 
of  the  Westfield  River  at  the  Westfield  gage.  Also  the  combined 
storage  capacity  of  1,547  acre-feet  is  equivalent  to  3.7  inches  of 
runoff.  Tnerefore,  though  the  projects  reduce  peak  flows  in 
Powdermill  Brook,  they  have  a negligible  effect  on  peak  flows  on 
the  raainstem  Westfield  River  or  on  the  resulting  backwater  flood 
levels  on  Powdermill  Brook  in  Westfield. 

In  analyzing  floods  at  Westfield  the  storage  capacity  of  the 
two  SCS  Projects  on  Powdermill  Brook  was  combined  with  the 
Westfield  flood  plain  storage.  This  analysis  is  discussed  later 
in  this  section. 

The  SCS  system  of  eleven  proposed  retention  reservoirs  in 
the  West  Branch,  if  completed,  would  effect  the  runoff  from  33.4 
square  miles,  which  is  35  percent  of  the  West  Branch  watershed  and 
b.7  percent  of  the  Westfield  River  watershed  at  the  Westfield 
gage.  Tr.e  system  would  have  a total  storage  capacity  of  9,6  30 
acre-feet,  equivalent  to  5.5  inches  of  runoff.  Ba; ad  on  a very 
general  flood  routing  analysis,  this  system  would  reduce  the 
modified  standard  project  flood  flow  at  Elm  Street  an  estimated 
fifteen  percent  and  at  the  Westfield  gage  an  estimated  nine 
percent.  Tnis  would  effect  a stage  reduction  of  about  2.0  and  2.5 
feet  at  Elm  Street  and  the  Westfield  gage,  respectively. 


EFFEC  T OF  FL  00 D PL  .4  IN  S TOR  A GE 


A large  area  in  the  eastern  section  of  the  city  of  Westfield 
is  a natural  flood  plain  that  becomes  inundated  during  flood 
periods.  The  flood  plain  upstream  of  the  Westfield  USGS  gage, 
including  backwater  areas  on  Powdermill  Brook,  Great  Brook  and  the 
Little  River,  covers  an  area  of  nearly  2,000  acres  under  flood  of 
record  conditions.  It  is  estimated  that  water  temporarily  stored 
on  this  plain  during  the  August  1955  flood  amounted  to  about 
18,000  acre-feet  of  storage,  equivalent  to  1.4  inches  of  runoff 
from  the  net  watershed  of  335  square  miles  (excluding  Knightville 
watershed).  During  major  short  duration  floods  such  flood  plain 
storage  can  have  a significant  modifying  effect  on  peak  flood 
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outflows.  The  effect  of  such  storage  was  studied  by  routing 
floods  through  Westfield  using  a "modified  Puls"  type  reservoir 
routing.  Inflow  to  Westfield  includes  the  Westfield  River  (at  Elm 
Street),  the  Little  River,  and  the  remaining  local  area.  It  is 
estimated  that  during  the  1955  flood  of  record  these  three 
components  produced  a peak  inflow  to  storage  of  about  116,000  cfs. 
The  peak  outflow  was  70,000  cfs.  The  synthetic  standard  project 
flood,  modified  by  Knightville  and  Littleville,  would  be  reduced 
from  a peak  inflow  of  144,000  cfs  to  an  outflow  of  89,000  cfs. 

The  local  protection  projects  under  study  for  Westfield 
would  eliminate  approximately  1,000  acres  of  flood  plain  area, 
under  SPF  conditions,  thereby  reducing  the  amount  of  effective 
flood  plain  storage.  The  loss  of  flood  plain  storage  was 
considered  comparable  for  either  the  "NED"  or  "EQ"  Plans.  Loss  of 
such  storage  would  tend  to  increase  peak  outflows  downstream 
resulting  in  an  increase  in  stage.  The  modified  peak  outflow  of  a 
1955  type  flood  would  be  increased  from  about  62,500  to  67,000  cfs 
and  the  SPF  would  be  increased  from  89,000  to  101,000  cfs. 
Summaries  of  the  effects  of  flood  plain  storage  at  Westfield  is 
presented  in  Tables  D-ll  and  D-12.  The  eff. ct  of  the  loss  of 
storage  on  the  downstream  flood  profile  is  illustrated  on  Plate  D- 
14. 

It  is  noted  that  though  the  local  protection  project  would 
produce  some  i crease  in  downstream  stages  during  large  infrequent 
floods,  the  net  effect  of  both  the  upstream  Corps  reservoirs  and  a 
local  protection  project  is  still  a substantial  reduction  for  all 
f loods. 


FLOOD  PROFILES 


The  original  project  design  flood  profiles,  reported  in 
1963,  were  determined  by  backwater  computations  using  the  "step- 
method"  as  outlined  in  EM  1110-2-1409,  "Backwater  Curves  in  River 
Channels."  Computed  profiles  were  also  compared  with  observed 
fj.ood  profiles  with  regard  to  hydraulic  losses. 

In  current  studies,  supplemental  backwater  studies  were 
performed,  using  the  HEC-2  computer  program,  to  determine  the 
effects  of  changes  in  the  plans  of  protection.  Computations  were 
made  with  a minimum  of  surveyed  cross  sections  using  a Manning's 
"n"  of  0.035  for  channel  and  0.050  for  overbank  areas.  Expansion 
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and  contraction  coefficients  were  0.3  and  0.1,  respectively. 
Computations  commenced  at  the  Westfield  USGS  gage  where  starting 
water  surface  elevations  could  be  determined  from  the  established 
stage-discharge  rating. 

For  the  "EQ  Plan",  with  protection  on  both  sides  of  the 
Westfield  River,  the  design  water  surface  above  Elm  Street  would 
be  raised  approximately  three  feet  above  the  original  1963  design 
level  for  the  "NED  Plan".  With  the  Little  River  pressure  conduit, 
considered  in  the  "EQ  Plan",  the  design  water  surface  at  the  site 
of  the  entrance  would  be  2.  3 feet  higher  than  with  the  "NED  Plan". 

The  design  flood  profile  on  Powdermill  Brook  for  the  "EQ 
Plan"  of  protection,  is  governed  largely  by  backwater  from  the 
Westfield  River  except  at  the  upstream  end  in  the  vicinity  of  the 
proposed  Powdermill  Brook  pressure  conduit. 

Design  profiles  were  based  on  design  flood  flows  of  101,000 
cfs  in  the  lower  Westfield  River,  28,000  cfs  in  the  Little  River, 
4,300  cfs  on  Powdermill  Brook  and  85,000  cfs  on  the  upper 
Westfield  River.  Design  profiles  are  shown  on  Plates  D-3  and  D- 
13.  Variations  in  elevations  between  the  "NED"  and  "EQ"  plans  are 
noted  on  Plate  D-13 


VELOCITIES 


Flow  velocities  in  the  lower  reaches  of  the  Westfield  River, 
Little  River,  and  Powdermill  Brook  would  be  affected,  under  design 
flood  conditions,  by  backwater  from  the  flat  gradient  of  the 
Westfield  River  in  the  downstream  flood  plain.  Therefore,  maximum 
velocities  would  occur  at  less  than  design  flow  when  backwater  is 
minimal.  Computations  indicated  that  maximum  velocities  on  the 
Westfield  and  Little  Rivers  generally  ranged  from  six  to  twelve 
feet  per  second.  These  velocities  would  occur  in  the  river 
channel  and  since  the  toe  of  the  protective  dikes  would  be  located 
on  a berm  a distance  from  the  channel,  the  velocity  adjacent  to 
the  dikes  would  be  considerably  less  than  in  the  river  channel. 

All  relocated  river  sections  and  exposed  dikes  would  have  riprap 
slope  protection  against  erosive  velocities. 

Velocities  on  the  lower  reach  of  Powdermill  Brook  are  low, 
generally  not  exceeding  two  to  three  feet  per  second,  due  to  the 
relatively  flat  gradient  of  about  0.2  percent.  Velocities  in  the 
upper  reach  of  the  brook  generally  would  not  exceed  five  to  ten 

feet  per  second. 


fc 

i 

\i 

k 

f 

I 

t 

r 

» 

! 


Appendix- 1 
D-26 


RIPRAP  PROTECTION 


Tractive  forces  on  streambanks  and  dikes  in  the  Westfield 
area  are  generally  low  due  to  the  hydraulic  character  of  the  flood 
plain  and  flat  stream  gradients.  However,  because  Westfield  is  an 
urban  area,  the  riverward  side  of  all  dikes  and  the  banks  of 
relocated  river  sections  would  be  protected  with  riprap  having  a 
design  Dcq  minimum  of  0.5  feet,  thus  insuring  a stone  size  and 
layer  thickness  adequate  to  minimize  vandalism.  Special  riprap 
considerations  would  be  applied  to  the  Little  River  bypass  during 
final  design  due  to  its  relatively  steep  slope  of  about  0.6 
percent. 


FREEBOARD 


Freeboard  is  the  vertical  distance  measured  from  the  design 
water  surface  to  the  top  of  dike  or  wall.  Freeboard  is  provided 
to  insure  that  the  desired  degree  of  protection  will  not  be 
reduced  by  unaccounted  factors.  Three  feet  of  freeboard  was 
adopted  for  all  earthen  dikes  under  study  for  Westfield,  except 
along  the  Westfield  River  upstream  of  Elm  Street  where  four  feet 
was  adopted.  Added  freeboard  was  adopted  in  this  reach  because  of 
hydraulic  complexities  in  the  area  of  Elm  Street  and  the  increased 
need  for  dike  safety  in  upstream  areas  of  a project. 

Two  feet  of  freeboard  was  adopted  for  concrete  walls  due  to 
their  greater  resistance  to  failure  if  some  overtopping  were  to 
occur. 
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LITTLE  RIVER  COM  DU  IT 


In  studies  for  the  "EQ  Plan",  consideration  was  given  to 
placing  the  lower  1,200  feet  of  the  Little  River  bypass  in  a 
pressure  conduit,  comprised  of  three  26  feet  high  by  25  feet  wide 
passageways.  A pressure  conduit  was  considered  in  lieu  of  the 
open  channel  to  avoid  the  relocation  or  new  developments  in  the 
channel  alignment  near  Little  River  Road,  particularly  a new  bank 
building. 


The  pressure  conduit  was  analyzed  for  two  flow  conditions. 
The  first  condition  was  with  a peak  flow  of  28,000  cfs  on  the 
Little  River  with  the  coincident  tailwater  of  132.2  feet  msl  on 
the  Westfield  River,  and  the  second  was  with  a peak  flow  of  20,000 
cfs  on  the  Little  River  with  the  peak  tailwater  of  the  Westfield 
at  144  feet  msl.  The  latter  condition  was  found  most  critical  for 
determining  maximum  hydraulic  gradient  through  the  c mduit  and  in 
the  upstream  bypass  channel.  With  a flow  of  20,000  cfs  the 
velocity  in  the  conduiv  would  be  ten  feet  per  second  and  the  total 
head  loss  through  the  structure  would  be  3.6  feet,  made  up  of  an 
entrance  loss  of  0.9  feet,  a friction  loss  of  1.1  feet  and  an  exit 
loss  of  1.6  feet.  The  location  and  sections  of  the  conduit  are 
shown  on  Plates  D-3  and  D-4. 


ROW  DERM  ILL  BROOK  CONDUIT 


The  "EQ  Plan"  includes  800  feet  of  pressure  conduit  on 
Powdermill  brook  in  the  vicinity  of  Highway  Route  202,  due  to 
insufficient  space  between  buildings  for  a dike,  and  to  avoid  the 
need  for  a street  gate.  The  pressure  conduit  would  have  two  eight 
feet  high  by  nineteen  feet  wide  passageways,  sized  to  convey  the 
estimated  SPF  spillage  of  4,500  cfs  from  the  upstream  SCS 
reservoirs  with  a coincident  Westfield  tailwater  of  140  feet  msl. 
The  conduit  would  have  a design  flow  velocity  of  fifteen  feet  per 
second  and  a total  head  loss  of  about  ten  feet.  With  the  design 
Westfield  tailwater  of  14o  feet  msl  the  conduit  would  have  a 
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capacity  of  about  3,000  cfs  with  the  total  head  loss  not  exceeding 
four  feet.  The  design  tailwater  at  the  outlet  of  the  conduit  was 
considered  146  feet  above  msl,  two  feet  above  the  design  backwater 
level  of  the  Westfield  River  at  the  mouth  of  the  brook. 


LOW  FLOW  PASSAGES 


At  the  request  of  environmental  and  conservation  interests, 
consideration  was  given  in  "EQ  Plan"  studies  to  providing  low  flow 
passages  through  the  lines  of  protection  in  order  to  maintain  flow 
in  the  existing  Little  and  Westfield  River  sections  that  would  lie 
within  the  protected  area  if  the  project  were  built.  The 
inclusion  of  such  flow  passages  would  be  a detriment  to  the  flood 
control  integrity  of  the  project,  however,  the  structures  were 
sized  to  pass  the  estimated  average  summer  flow,  which  was  assumed 
equal  to  one-half  the  all-season  average  annual  flow,  with  a depth 
of  flow  in  the  river  of  between  three  and  four  feet.  The 
selected  discharges  were  fifty  cfs  inflow  on  the  Little  River,  250 
cfs  inflow  on  the  Westfield  River  and  a resul  ing  300  cfs  outflow 
on  the  Westfield  River.  The  gates  and  passageways  were  sized  for 
a velocity  of  about  three  feet  per  second  with  the  adopted 
discharges,  resulting  in  the  following  gate  sizes: 

Little  River  Inflow  -Two  4 ft  x 4 ft  gates 

Westfield  River  Inflow  -Three  4 ft  high  x 8 ft  wide  gates 

Westfield  River  Outflow  -Four  4 ft  high  x 8 ft  wide  gates 


INTERIOR  DRAINAGE 


"NED  Plan"  Requirements.  For  a detailed  description  and 
analysis  of  the  interior  drainage  for  the  "NED  Plan"  of 
protection,  reference  is  ma>’e  to  the  1963  Design  Memorandum  No.  1 
for  the  then  authorized  Westfield  local  protection  project.  The 
interior  drainage  area  of  the  "NED  Plan"  is  approximately  2,320 
acres.  The  area  was  subdivided  into  five  separate  subareas  with 
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individual  storage  ponds  and  gravity  outfalls  through  the  dikes. 
The  five  ponding  areas  were  namely: 

Upper  and  Lower  Riverside  Ponding  Area 

Shepard  Street  Ponding  Area 

South  Meadow  Road  Ponding  Area 

East  Main  Street  Ponding  Area 

One  176  cfs  pumping  station  was  provided  at  the  East  Main 
Street  area  to  facilitate  maintaining  design  ponding  levels  to 
about  elevation  120  feet  msl,  but  more  importantly,  the  pump  was 
installed  to  facilitate  emptying  the  large  East  Main  Street 
storage  area  within  a reasonable  period  of  time  following  flood 
events  to  protect  against  possible  damages  from  long  duration  or  a 
sequence  of  storm  events.  The  176  cfs  capacity  was  equivalent  to 
a runoff  rate  of  about  0.1  inch  per  hour  from  the  1,500  acre 
drainage  area. 

"EQ  Plan"  Requirements.  In  the  development  of  the  "EQ  Plan" 
of  protection  the  dike  along  the  south  side  of  the  Westfield  River 
was  moved  landward  to  reduce  the  amount  of  encroac  ,ment  of  flood 
plain  storage  and  off  jet  the  loss  of  flood  plain  by  the  addition 
of  the  "EQ  Plan"  of  protection  on  the  north  side  of  the  Westfield 
River.  This  dike  realignment  resulted  in  less  flood  plain 
encroachment  but  resulted  in  about  a sixty  percent  loss  in  the 
East  Main  Street  interior  ponding  area  provided  in  the  "NED  Plan". 
In  order  to  maintain  comparable  design  levels  of  interior  ponding 
and  criteria,  the  East  Main  Street  pumping  station  was  increased 
to  500  cfs  to  offset  the  loss  in  ponding  capacity.  A capacity  of 
500  cfs  is  equivalent  to  a runoff  rate  of  0.3  inch  per  hour  from 
the  1,500  acre  drainage  area. 

The  "EQ  Plan"  of  protection  for  the  north  side  of  the 
Westfield  River  resulted  in  the  need  for  a second  pumping  station. 
This  "north  side"  protection  would  have  an  interior  drainage  area 
of  about  300  acres.  Drainage  would  be  to  the  east  and  would  be 
discharged  to  Powdermill  Brook  via  a pumping  station  located  at 
the  easterly  end  of  the  protected  area.  Using  the  originally 
adopted  "NED"  design  criteria,  and  assuming  three  acres  would  be 
preserved  at  the  station  for  ponding  up  to  three  feet  in  depth,  a 
pumping  capacity  of  160  cfs  was  selected  for  costing  purposes. 

This  capacity  is  equivalent  to  a runoff  rate  of  0.5  inch  per  hour 
from  the  300  acre  drainage  area. 

Pumping  station  sites  and  ponding  areas  are  shown  for  the 
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"NED"  and  "EQ"  plans  on  Plates  D-2  and  D-3.  Comparative  pumping 
requirements  for  the  two  plans  are  shown  in  Table  D-14. 

Design  Cr iterla.  A higher  than  normal  interior  drainage 
design  criteria  was  adopted  in  1963  because  of  the  very  flashy 
nature  of  the  Westfield  River  and  the  fact  that  substantial  rates 
of  rainfall  have  occurred  concurrently  with  flood  stages  in  the 
Westfield  and  Little  Rivers  during  historic  flood  events.  Because 
of  this  characteristic,  interior  drainage  ponding  areas  were 
designed  for  a 20-year  frequency  rainfall-runoff  coincident  with 
flood  stages  in  the  rivers.  Gravity  outfalls  were  sized  to 
discharge  the  100-year  frequency  storm  runoff  with  normal  river 
stages.  For  current  comparative  planning  studies,  the  original 
1963  design  criteria  was  retained.  If  a decision  is  made  to 
proceed  with  design  of  the  "EQ",  "NED",  or  any  other  plan,  then 
further  interior  drainage  analyses  would  be  required  in  the 
preparation  of  a new  feature  Design  Memorandum. 


OPERATIONAL  CONSIDERATIONS 


Due  to  tie  flashy  nature  of  the  Westfield  River,  flooding 
can  develop  within  a two  to  three  hour  period  after  intense 
rainfall.  Therefore,  operational  requirements  are  an  Important 
consideration  in  any  flood  control  plan  for  Westfield.  The  "NED 
Plan"  would  require  less  manpower  than  the  "EQ  Plan"  since  it 
would  have  less  street  gates,  sluice  gates  and  pumping  stations 
which  require  operation  during  flooding. 
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FORMULATING  A FLAN 


Plan  forruilatinn  is  the  proi'oss  ol  developing  and  ova  1 u it  Inj',  alter- 
natlvo  plans  to  moot  tho  needs  and  doslros  of  tho  studv  area. 

Tin'  prinolpal  water  resource  nood  wit  hin  tho  o 1 1 v -at  Wostfiold  is  the 
nood  for  flood  management  measures.  An  associated  concern,  hut  a 
problem  of  a lesser  mae.n  1 1 tide , Is  the  need  to  prevent  the  degradation 
of  water  qualltv  that  could  result  from  flooding,  or  mle.ht  he  asso- 
ciated with  various  flood  man a cement  measures.  Alternative  plans 
also  were  formulated  t o meet  the  object  Ives  of  National  Koononic 
Development  (NEDl,  and  Fnv  1 ronmont  a 1 Quality  (!'0l  . 

The  (torut  Ive  formulation  process  has  resulted  in  a determination 
that  a local  flood  protection  project  Is  the  optimum  type  of  flood 
protection  for  the  citv  of  Westfield,  and  that  associated  concerns  of 
water  quality,  recreation,  and  fish  and  wildlife  resources  can  he 
satisfied.  This  report  will  address  those  flood  management  measures 
which  could  he  combined  to  provide  the  opt i mum  water  resources  plan 
lor  local  flood  control  and  associated  purposes. 


FORM  If  LA  T ION  AM) 


EVA  LEA  7 ION  C R l TER  I A 


Plans  t or  improvement  s el  the  area,  in  the  context  of  the  two  oh- 
•tive.,  (xrn  .aid  KQ)  were  prepared  and  evaluated  on  the  basis  of 
i,  e ■ i . c c tv.-ri  l}’..  When  ‘he  f’ood  a.tuaj'.e'  tent  prohlom 

fl  the  area  w.i..  e c.ee. t i a 1 1 v solved,  each  plait  was  evaluated  lor  its 
c 's(s,  ; t r.  et  feet  • on  economic  development  , and  the  social  impacts, 

la  accordance  with  the  Principles  and  Standards  for  Water  Resources 
Planninc,  ind  Related  Resources.  On  the  basic,  of  the  . inal  co.ipar- 
i sons , local  interest  selected  a plan  they  |udi\e,1  most  suitable  for 
t he  trea  . 


A ITU  OFT  PROJECT  PROTECTION 


to  propel Iv  evaluate  the  impacts  ot  proposed  project 
lit  ives,  it  is  essential  to  understand  those  impacts  which  would 
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result  if  no  action  is  taken.  The  primary  objective  of  this  study  i* 
to  prevent  flood  damage  in  the  city  of  Westfield. 


Plate  0-2  of  this  appendix  indicates  the  limits  of  flooding  of  the 
project  design  flood  (Standard  Project  Flood)  within  the  study  area. 
Without  a project,  flooding  and  the  resulting  damages  would  continue 
to  occur.  The  following  paragraphs  describe  the  economic,  human  and 
environmental  consequences  which  can  be  anticipated  if  no  flood 
protection  is  provided. 

ECl'MOMI  C IMPACTS 

lx  primary  consequences  of  no  action  would  be  the  continued  economic 
loss  and  danger  to  human  life  from  flooding.  Property  values  within 
the  flood  prone  area,  with  no  action,  will  be  relatively  lower  due  to 
throat  of  flooding.  This  would  result  in  a lower  resale  value  to  the 
property  owner  than  a like  piece  of  property  which  would  not  be  sub- 
ject to  flooding,  and  a lower  tax  revenue  for  the  city  of  Westfield. 
Mo  re  details  of  the  economic  consequences  of  no  action  are  contained 
in  Section  C of  this  Appendix  where  flood  damages  under  existing  and 
future  conditions  are  described. 

HU  Main'  I PACTS 

Without  a project,  flooding  will  continue  to  cause  obstruction  to 
'Hcstrian  or  vehicular  traffic  and  the  danger  of  10c  being  able  to 
obt  i ; a necessary  food,  shelter,  and  emergency  services. 

KV.  1 RON HEM TAW  IMPACTS 

Witua.it  a project,  the  rivers  will  n.  left  in  the  r present  state. 

P.  ri  die  flooding  will  destroy  some  fish,  animal  and  plant  life. 

<■'  OOD  PI, ATM  MANAGEMENT  MEASURES 

Potential  measures  to  manage  the  flood  problem  without  structural 
measures  include  flood  plain  zoning,  building  code  regulations,  floe.; 
proofing  of  individual  buildings,  permanent  evacuation  of  floo’  pin.  . 
areas,  wetlands  regulation,  flood  insurance  and  conservation  restric- 
tions. The  above  measures  will  la  general  slow  .i  wn  the  construction 
activities  in  the  flood  prone  area,  increase  their  cost,  and  in  some 
c;>*es  eliminate  from  business  use  some  of  the  otherwise  most 
desirable  land. 


iJ  0 S S / H L E SOLI)  T l ()  V N 


Alternative  measures  to  alleviate  flooding  problems  can  hi*  divided 
into  two  broad  categories,  nonstructual  and  structural  measures. 
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Nonstructural  measures  include  flood  plain  zoning,  building  code 
regulations,  floodproofing  of  individual  buildings,  permanent 
evacuation  of  flood  plain  area,  wetland  regulation  and  conservation 
restrictions.  Structural  measures  include  storage  reservoirs, 
channel  improvements,  levees,  diversions,  and  relief  conduits, 
separately  or  in  combination. 

NONSTRUCTURAL  MEASURES 

Nonstructural .measures  do  not  necessarily  reduce  or  eliminate 
flooding,  but  rather  attempt  to  regulate  the  use  and  development  of 
the  flood  plain,  thus  lessening  the  damaging  effects  of  all  floods. 

See  Section  I of  this  Appendix  for  an  in-depth  description  of  non- 
structural  solutions. 

Ordinarily,  land  acquisition  in  the  flood  plain  could  be  used  to  re- 
strict land  uses  to  those  which  would  experience  little  or  no  flood 
damage,  and  upstream  of  the  flood  plain,  acquired  land  could  be  re- 
tained for  use  as  flow  retarding  wetlands.  However,  acquisition  of 
land  in  the  Westfield  flood  plain  would  be  too  costly,  and  acquisition 
of  land  upstream  for  natural  flood  storage  would  not  be  effective  due 
to  the  rapid  runoff  characteristics  of  the  river  basin.  Flood- 
proofing was  discarded  since  it  could  not  be  economically  justified 
and  for  much  of  the  area  would  be  ineffective  for  the  design  flood. 
Relocation  would  be  impractical,  costly,  and  meet  with  public 
opposition. 

STRUCTURAL  MEASURES 

Three  alternative  structural  flood  control  solutions  were  considered: 

increase  the  upstream  flood  storage,  (2)  a combination  plan  to 
remove  the  downstream  channel  restriction  along  with  the  deepening  of 
the  existing  Westfield  River  channel  and  the  diversion  of  Little 
P-ver  out  of  the  basin  from  a point  becween  Cobole  tot.  Dam  and  Crane 
Pond  and  (3)  provide  a local  protection  system  of  dikes,  rioodwails, 
channel  realignments  ana  pumping  stations. 

ALTERNATIVE  FLOOD  CONTROL  SOLUTIONS 

Alternative  I - Upstream  Storage  - Flood  control  storage  added  to 
existing  reservoirs  or  provided  in  new  reservoirs  was  investigated. 

The  existing  Cobble  Mountain  Reservoir  already  controls  most  of  the 
Little  River  basin  and  is  not  a contributing  factor  to  flooding  in 
Westfield.  Adding  flood  control  storage  space  in  this  reservoir 
would  not  be  feasible.  Adding  storage  to  the  Corps  existing  Knight- 
viile  reservoir  on  the  East  Branch  of  the  Westfield  River  would  not 
be  justified  when  compared  to  a local  protection  plan  for  the  city  of 
Westfield.  Such  a project  could  not  be  economically  justified  when 
viewed  as  "last  added"  in  a system  for  flood  control  in  the  Westfield 
River  Basin.  The  feasiblity  of  modifying  Knightville  Dam  was 
presented  in  the  Corps'  report  dated  June  1978  and  described  in 
Section  A of  this  Appendix. 
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Modifications  to  the  existing  dams  at  Woronoco  and  Russell  were 
excluded.  Raising  these  dams  would  require  the  relocation  of  1J.S. 
Route  20  and  a railroad  within  the  reservoir  areas.  The  higher  water 
surfaces  would  have  required  the  relocation  of  upstream  towns  with 
resulting  serious  social  Impacts.  The  raised  pool  also  would 
eliminate  miles  of  free. flowing  cold  water  streams. 

A proposed  high  dam  at  Huntington  was  Investigated  but  was  discarded 
for  the  same  reasons  indicated  ter  the  Woronoco  and  Russell 
reservoirs . 

Upstream  storage  was  considered  on  the  Little  River  at  the  proposed 
Horton  0am  and  Reservoir.  The  Horton  Dam  would  be  located  on  the 
Little  River  about  five  an  one-naif  miles  upsteam  from  its  confluence 
with  the  Westfield  River  and  about  two  miles  west  of  the  center  of  the 
city  of  Westfield.  The  dam  would  be  a rolled  earthfill  structure 
with  a length  of  3,000  feet  and  a maximum  height  of  85  feet  above  the 
streambed. 

The  Horton  Dam  site  was  discarded  from  further  considerations  because 
it  would  be  relatively  ineffective  in  reducing  flood  stages  in  the 
city  of  Westfield.  In  all  storms  except  August  1955  the  reservoir 
would  be  able  to  store  all  the  runoff;  storage  would  have  been 
completely  utilized  and  some  spillway  discharge  would  have  occurred. 
The  ipill  discharge  would  have  occurred  during  the  flood  recession  on 

t'  L : -f ' eld  River  and  would  not  have  synchronized  with  the  peak 

t.eu s of  the  uncontrolled  areas',  which  would  already  have  caused  flood 
damages  in  the  flood  plain.  Further,  it  cannot  be  justified  econom- 
ically, having  a benefit  tost  ratio  of  les-.s  than  unitv.  The  social 
and  economic  impact  of  the  considerable  relocations  of  homos, 
families,  and  roads  within  the  heavily  built-up  reservoir  areas  would 
oe  enormous. 

• : \ e II  - Rver  Improvements  - Downstream  river  improvements  of 
. _ .....  v . . nsttl..  lens  :r  ’ dee  pi  r’  of  the  Westfield  River,  alone  with 

the  Little  Rive,.*  .liver! son  were  considered. 

a.  The  location  of  the  constriction  on  the  Westfield  River  is 
approximately  one-half  mile  downstream  from  the  U.S.C.S.  gaging 
station  of  the  Westfield  River  near  Westfield,  Mass.  The  work  would 
consist  of  excavating  about  1.5  million  cubic  yarns  ot  earth,  exca- 
vation, 0.7  million  cubic  yards  of  rock  excavation  and  the  relocation 
o:  about  one  half  mile  of  U.S.  Route  20.  This  was  discarded  from 
further  considerations  since  it  would  substantially  worsen  the  flood 
problems  to  the  downstream  communities.  Since  mitigation  of  worsened 
conditions  downstream  are  project  costs,  these  added  to  the  construc- 
tion costs  of  the  widening  would  made  this  alternative  uneconomical. 
Also,  the  political  pressures  from  the  downstream  communities  due  to 
the  Increase  in  flooding  potential  after  removal  of  the  constriction 


Appendix  1 
E-4 


would  require  an  increase  in  height  of  their  existing  flood  protec- 
tion. The  construction  of  downstream  protection  works  would  cause  a 
disruption  in  the  daily  life  of  the  community  with  corresponding 
negative  economic  and  social  impacts. 

b.  Consideration  was  given  to  the  diversion  of  the  Little  River. 
This  diversion  would  start  on  the  Little  River  upstream  of  Hortons 
Bridge  and  terminate  in  the  Westfield  River  about  two  miles  upstream 
of  the  Elm  Street  Bridge.  The  diversion  would  consist  of  about  2500 
feet  of  channel  and  2500  feet  of  tunnel.  This  was  found  to  be  tech- 
nically impractical  since  it  would  not  provide  adequate  flood  pro- 
tection for  the  city  of  Westfield.  This  plan  would  require  signif- 
icantly higher  dike  construction  along  the  Westfield  River  for  the 
city's  protection.  Also,  dikes  would  still  be  required  along  the 
Little  River  to  protect  against  the  backwater  flooding  from  the 
Westfield  River.  For  the  above  reasons  this  alternative  was  discarded 
from  further  consideration. 

Alternative  III  - Local  Protection  - Of  the  structural  alternatives 
considered  for  the  solution  of  Westfields'  flooding  problem  the  most 
practical  was  local  protection,  combined  with  nonstructural  measures. 
The  nonstructural  measures  considered  adaptable  with  local  protection 
are  flood  insurance  and  flood  plain  zoning  roc  those  flood  prone  areas 
not  protected. 

Eight  plans  were  studied  in  detail  to  arrive  ar  those  which  would 
aatisfy  the  National  Economic  Development,  (NED),  and  Environmental 
Quality  (EQ)  criteria. 

? 1 an  1 - Plan  1 as  shown  on  Plate  E-l  is  esse  t laity  the  same  as  the 
H*an  developed  in  the  Corps'  General  Design  Memorandum  dated  December 
19A3;  the  only  difference  being  that  abandoned  stream  channels  within 
the  proposed  dike  system  would  be  filled  in.  This  plan  would  protect 
.irp”  of  the  city  of  Westfield  generally  oetween  the  Westfield  and 
Little  River. 

The  protection  would  consist  of  an  earth  dike,  channel  relocations  on 
the  Westfield  and  Little  Rivers  and  other  r-lated  structures  including 
a pumping  station  and  others  related  to  drainage. 

The  dike  would  begin  on  the  right  bank  of  the  Westfield  River,  north 
of  Russell  Road  (Route  20),  and  continue  downstream  past  Elm  Street  to 
the  Chapman  Playground  area,  where  the  proposed  relocated  Westfield 
River  channel  would  begin.  The  relocated  channel  would  follow  through 
generally  open  land  to  meet  the  existing  Westfield  River  channel.  It 
then  would  continue  across  Route  20  to  meet  the  relocated  Little  River 
channel  and  thence  continue  westerly  along  the  left  bank  of  the  ex- 
isting and  improved  Little  River  channel  across  Southwick  Road  and 
ending  at  the  Stevens  Paper  ^ill  dam  at  Crane  Pond.  Short  reaches  of 
concrete  walls  would  be  used  in  the  vicinity  of  Southwick  Road,  East 
Main  Street,  and  Elm  Street  where  space  limitations  would  prohibit 
earth  dikes. 
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The  height  of  the  dikes  and  concrete  wails  would  vary.  The  average 
height  of  the  dike  along  the  Westfield  River  would  be  about  fourteen 
feet  and  along  the  Little  River  about  seventeen  feet.  The  top  width 
of  all  dikes  would  be  ten  feet.  Side  slopes  would  vary  from  IV  on  2H 
to  IV  on  3.5H. 

Relocated  channels  for  portions  of  both  the  Westfield  and  Little 
Rivers  would  extend  the  confluence  easterly  about  4000  ft.  from  its 
present  location  to  the  Little  River  Road  - East  Main  Street  inter- 
section area.  The  relocated  Westfield  River  channel,  approximately 
75UO  feet  in  length  would  extend  from  a point  about  3000  feet  east  of 
Elm  Street,  follow  an  alignment  just  south  and  parallel  to  the  Penn 
Central  tracks  to  the  new  confluence  with  Little  River.  There  would 
be  two  channel  relocations  on  the  Little  River.  One  relocation  would 
extend  from  a point  about  2000  ‘eet  east  of  Southwick  Road  downstream 
approximately  400  feet  to  the  Penn  Central  Transportation  Company 
tracks.  The  other  Little  River  relocation,  also  about  4000  feet  in 
length,  won Id  extend  the  river  to  the  new  confluence  and  eliminate  a 
sharp  northerly  turn  in  the  existing  channel. 

An  opening  through  the  dike  for, the  Penn  Central  tracks  would  be 
controlled  by  a sandbag  structure  to  be  erected  when  necessary  for 
closure.  Permanent  street  gates  woulo  be  provided  for  the  East  Main 
Street  and  Southwick  Road  openings. 

Pour  ponding  areas  would  be  provided  for  temporary  storage  oi  interior 
drainage  within  the  dike  system.  The  Shepard  Street,  Riverside  and 
South  Meadow  ponding  area  would  be  drained  by  gravity  through  gated 
conduits.  The  East  Main  Street  ponding  area  which  woulu  utilize  the 
unfilled  portions  of  the  abandoned  River  channels  for  storage,  would 
require  a pumping  station  for  drainage. 

The  features  of  Plan  1 including  lengths  and  numbers  are  summarized  in 
"'•iblo  E-l. 

Plan  1 was  presented  to  the  public  in  1965.  A statement  of  assurance 
for  participation  in  sharing  the  non-Federal  costs  of  the  plan  was 
defeated  by  referendum  vote.  Lack  of  flood  protection  for  the 
northern  part  of  the  city,  in  the  Union  Street  area,  appeared  to  be 
the  main  reason  for  lack  of  support.  Plan  2 was  proposed  to  include 
protection  for  the  area. 

Plan  2 - Plan  2 as  shown  on  Plate  E-2  would  be  the  same  as  Plan  1 
except  that  protection  would  be  provided  for  the  Union  Street  area 
between  the  Westfield  River  and  Powdermill  Brook. 

The  Union  Streeet  Hike  protection  would  consist  of  an  earth  dike,  a 
channel  relocation  on  Powdermill  Brook,  a pump  station  and  related 
st  ructures. 
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The  ea  *th  dike  would  extend  from  about  600  feet  downstream  of  the  Elm 
Street  Bridge  along  the  left  hank  of  the  Westfield  River  to  a point 
about  5500  feet  downstream  then  turn  northerly  to  Powdermill  Brook 
where  it  would  follow  the  right  bank  of  the  brook  and  relocated 
channel  until  ending  just  east  of  Elm  Street. 

Concrete  walls  would  be  required  where  space  would  prohibit  the  use  of 
earth  dikes. 

The  height  of  the  dikes  and  concrete  walls  would  vary.  The  average 
height  of  the  dike  along  Powdermill  Brook  would  be  about  fifteen  feet, 
and  along  the  Westfield  about  fourteen  feet.  The  top  width  of  the 
dike  would  be  ten  feet.  Side  slopes  would  vary  from  IV  on  2H  to  IV  on 
3.5H. 

The  Powdermill  Brook  channel  just  downstream  of  North  Elm  Street  would 
be  relocated  into  a new  600  foot  channel  just  north  of  the  existing 
channel . 

Street  gates  would  be  required  for  openings  in  the  dike  where  streets 
pass  through  the  dike.  A railroad  gate  would  be  provided  at  the  Penn 
Central  Transportation  Company  track  crossing. 

A pumping  station  would  be  constructed  for  interior  drainage  for  the 
Inion  Street  area  dike-.  The  features  of  Plan  2 inducing  length  and 
numbers  are  summarized  in  Table  E-l. 

Plan  2 is  not  technicelly  acceptable  because  of  the  decrease  in  flood 
plain  storage  due  to  the  construction  of  the  Union  Street  Area  Pro- 
t^ct^ori.  The  loss  of  storage  would  increase  downstream  floou  stages 
worsening  conditions  at  the  existing  developed  properties  ar.d  af- 
fecting the  existing  West  Springfield  Local  Protection  Proje't.  The 
rost  of  mitigating  the  impact  tr,  existing  development  would  add  to  the 
.-v^  ''nruniri  T"cal  °rotection  P-^ject.  Furthermore,  the 
environmental  •'impacts  of  filling  and  abandoning  the  existing  river 
channel,  the  effects  of  constructing  new  river  channels  were  opposed 
at  a public  hearing  held  in  1975.  Accordingly  Plan  2 was  eliminated 
from  further  consideration.  Due  to  the  environmental  questions 
received  and  the  loss  of  flood  plain  storage  resulting  " ron  the  con- 
struction of  the  flood  protection  of  the  Union  Street  Area,  Plans  3 
and  4 were  formulated. 

Plan  3 - Plan  3 as  shown  on  Plate  E-3  was  developed  in  response  to  the 
concerns  expressed  for  Plan  2.  This  plan  would  retain  the  existing 
stream  channels  of  the  Westfield  and  Little  Rivers  and  Powdermill 
Brook  in  their  present  state,  except  for  the  1,600  foot  long  channel 
relocation  of  Powdermill  Brook  east  of  Elm  Street. 

A dike  along  the  Westfield  River  would  extend  from  the  same  location 
as  in  P.an  l north  of  Russell  Road  and  continue  downstream  of  the  right 
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bank  of  the  Westfield  River  to  the  present  confluence  with  the  Little 
River,  thence  upstream  along  the  left  bank  of  the  existing  Little 
River  channel,  across  Southwick  Road  to  the  Stevens  Paper  Mill  dam  at 
Crane  Pond. 

The  Union  Street  area  dike  would  extend  from  the  Elm  Street  Bridge, 
follow  along  the  left  bank  of  the  Westfield  River  downstream  to  a 
point  easterly  of  the  sewage  treatment  plant,  turn  sharply  in  a 
northerly  direction  through  generally  open  land  across  the  railroad 
tracks  and  Union  Street  to  Powdermill  Brook.  It  then  would  continue 
upstream  along  the  right  bank  of  Powdermill  Brook  to  a point  a short 
distance  west  of  North  Elm  Street  where  it  would  meet  high  ground. 

A third  dike  would  extend  from  the  northerly  side  of  Munger  Hill  below 
Ridgecrest  Drive  would  continue  along  the  right  bank  of  the  Little 
River  and  across  Route  20  to  the  junction  with  the  Westfield  River.  It 
would  then  continue  downstream  along  the  right  bank  of  the  Westfield 
Ri.ver  across  Route  20  and  then  across  Route  187  (Little  River  Road)  to 
meet  high  gound  on  the  easterly  side  of  Munger  Hill  a short  distance 
to  the  south  of  Ridgecrest  Drive.  Concrete  walls  would  be  constructed 
in  reaches  where  limited  space  precludes  the  use  of  earth  dikes. 


i 


' 


r 


Plan  3 would  eliminate  the  need  for  a temporary  ponding  area  along  the 
abandoned  reaches  of  the  Westfield  and  Little  Rivers,  and  would  re- 
quire four  instead  of  two  pumping  stations.  The  more  than  one  mile  i 

greacer  length  of  concrete  wall,  plus  the  added  number  of  street  gates 
3nd  pumping  stations,  would  increase  the  cost  appreciably  over  that  of 
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The  features  of  Plan  3 including  the  lengths  and  numbers  are  sum- 
marized in  Table  Erl.  Plan  3 was  presented  to  the  public  in  a meeting 
in  March  1975.  The  public  found  the  plan  unacceptable  due  to  high 
~Oots,  diversion  of  the  city  into  isolated  segments,  decreased 
mooliity  _l.a  city  end  loss  of  business  activity  due  to  loss  of 

visibility  by  street  gates,  etc.  The  plan  was  eliminated  from  further 
consideration. 

Plan  A - Even  though  Plans  2 and  3 were  not  considered  as  viable 
alternatives,  some  components  of  each  plan  were  acceptable  to  the 
public  and  would  not  have  signigicant  negative  impaccs.  These 
components  were  used  as  the  basis  of  Plan  A.  Plan  A shown  on  Plate  E- 
A attempted  to  develop  the  most  likely  NED  Plan  while  reducing  the 
environmental  and  social  impacts  of  Plan  2 and  3.  Plan  A is  basically 
a modified  version  of  Plan  2,  the  major  differences  being  a shorter 
length  of  the  Westfield  River  channel  relocation,  elimination  of  the 
downstream  5,A00  feet  of  improved  Little  River  channel,  and  relocating 
the  protective  works  in  the  vicinity  of  the  intersection  of  East  Main 
Street  and  Little  River  Road  to  result  in  more  favorable  aesthetic, 
social  and  environmental  conditions. 
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The  configuration  of  the  protective  works  for  Plan  4 is  essentially 
that  of  Plan  2 with  a changed  alignment  at  the  new  Westfield  River 
channel  relocation,  the  Little  River  channel  near  Riverside  Drive,  and 
the  area  near  Little  River  Read.  The  larger  dike  system  begins  at  the 
same  location  north  of  Russell  Road  and  continues  downstream  on  the 
right  bank  of  the  Westfield  River  to  just  upstream  of  the  sewage 
treatment  plant,  then  cuts  across  the  oxbow  of  the  Westfield  River  on 
the  right  bank  of  the  new  channel,  then  continues  upstream  along  the 
left  bank  of  the  existing  Little  River  channel  across  Southwick  Road 
and  ends  at  the  Stevens  Paper  Mill  Dam  at  Crane  Pond. 

The  Union  Street  area  aike  system  begins  at  the  same  location  as  Plan 
3 on  the  left  bank  of  the  W’estfield  River  at  the  Elm  Street  bridge  and 
continues  downstream  along  the  Westfield  River  and  the  new  Westfield 
River  channel,  then  turns  northerly  across  generally  open  land  across 
the  railroad  tracks  an  Union  Street  to  Powdermill  Brook.  It  then  would 
continue  along  the  right  bank  of  Powdermill  3rook  to  a point  a short 
distance  west  of  North  Elm  Street  where  it  would  meet  high  ground. 
Concrete  walls  would  be  used  where  limited  space  precludes  the  use  of 
earth  dikes. 

Street  gates  and  the  railroad  sandbag  structure  as  described  in  Plan 
1 would  be  provided  at  openings  in  the  longer  dike.  A railroad  gate 
and  street  gates  would  be  provided  for  openings  along  the  Union 
Street  area  dike. 

Three  ponding  areas  will  be  provicea  within  the  longer  ditte;  Shepard 
Street  and  South  Meaao  r Road  Ponding  Areas  are  ^asertbeu  in  Plan  i 
enu  the  third.  East  Main  Street  Pond  will  utilize  the  existing  river 
channels  within  tie  protective  worts.  Tne  East  Mail  Street  Ponding 
'’’■'■■a  would  be  smaller  than  that  indicated  in  the  Plan  1 and  vou  d 
require  an  increase  in  the  pumping  station  capacity  as  well  as  an 
increase  in  the  size  of  conduit,  in  order  to  provide  the  same  degree 
oi  protection  as  described  in  P>.an  1.  A pumpm0  siacion  would  be 
provided  tor  inferior  uininage  of  che  Union  Street  area. 

A nummary  of  the  features  of  Plan  4 is  shown  on  Table  E-l. 

Plan  4 was  presented  at  the  March  1 V 7 5 Public  Meeting.  The  adverse 
environmental  Impact  of  filling  the  existing  Westfield  River  and 
Little  River  channels  within  the  protection,  together  with  t..e 
negative  visual  impacts  at  the  East  Main  Street  junction  of  the 
protection,  and  the  accompanying  economic  losses  to  businesses  within 
this  area  made  this  plan  unacceptable. 

A largo  area  of  Industrially-zoned  land  wnich  is  divided  by  the  Union 
Street  area  protection  was  left  out  of  the  protected  area.  A request 
was  made  to  include  the  remainder  of  this  tract  within  the  protected 
area.  The  input  received  from  the  public  presentation  of  this  plan 
led  to  the  formulation  ot  Plans  5,  6 and  7. 
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Plan  S - This  plan  was  developed  Co  meet  the  criticism  that  visual 
and  physical  access  to  the  river  would  be  restricted  by  a local  flood 
protection  project.  In  the  two  locations  where  there  is  very  little 
development  the  dikes  system  would  be  withdrawn  from  the  river  up  to 
the  built-up  areas  leaving  two  large  areas  of  open  land  becween  the 
dike  and  the  river  channels.  The  other  criticism  that  Plan  4 dike 
would  divide  the  160-acre  track  of  industriallv-zoned  property  was 
met  by  withdrawing  the  Union  Street  dike  system  northerly  to  the 
railroad  tracks,  similar  to  the  configuration  of  the  Union  Street 
area  dike  system  considered  for  Plan  2. 

As  shown  on  Plate  E-5,  the  Union  Street  area  dike  system  extends 
along  the  lefc  hank  of  Che  Westfield  River  about  one  mile,  then  turns 
northeasterly,  crossing  the  railroad  tracks  and  Union  Street  to 
Powdermill  Brook,  then  turns  and  extends  northwesterly  upstream  along 
the  right  bank  of  Powdermill  Brook  until  meeting  high  ground  to  the 
west  of  North  Elm  Street.  The  larger  dike  system  also  is  similar  to 
that  of  Plan  2,  with  three  majdr  changes. 

The  first  change  would  be  shortening  the  Westfield  River  Channel  re- 
location and  shifting  it  southerly  to  a point  across  the  oxbow  of  the 
Westfield  River,  similar  to  Plan  4.  The  second  change  would  be  re- 
locating a length  of  the  dike  away  from  the  Westfield  River  bank  in 
the  reach  immediately  upstream  of  the  oxbow.  The  suggested  location 
would  be  along  the  old  State  uike  that  parallels  Miller  Street,  pre- 
serving a large  area  between  the  dike  and  the  river  now  operated  as  a 
farm.  The  third  change  would  relocate  approximately  one  mile  of  the 
dike  away  from  the  Little  River  in  a northerly  direction  toward  the 
built-up  areas,  which  would  retain  a stretch  of  wooded  land  and  a 
large  part  of  a tobacco  farm  lying  between  the  dike  and  the  Li  tele 
R i ve  r . 

As  in  the  other  plans  concrete  walls  would  be  used,  where  space  would 
nor  permit  the  use  of  earth  dikes.  A summary  of  the  features  .n  Plan 
5 are  presented  in  Table  E- 1 . The  advantages  of  Plan  6 include  a 
better  opportunity  for  visual  contact  with  the  rivers,  the  retention 
of  a tract  of  industrially-zoned  property  without  dividing  it  ,nd  more 
area  available  to  provide  temporary  flood  plain  storage  which  would 
result  in  a slight  reduction  in  flood  stages  outside  of  the  protected 
a rea . 


The  more  obvious  disadvantages  include  leaving  the  i ndust riall y— zoned 
tract  unprotected,  and  dividing  the  tobacco  farm.  Additional  dis- 
advantages would  result  from  relocating  the  portions  of  the  dike 
closer  to  the  built-up  areas.  One  obvious  impact  would  bo  the  nega- 
tive aesthetic  effect  of  the  dike  being  close  to  residential  and 
commercial  areas.  In  addition  to  the  aesthetic  impact  is  the  possible 
economic  impact  of  a reduction  in  property  values,  especially  in 
residential  neighborhoods. 


! 


i 


' f 


i 

r 


Appendix  1 
E-  10 


A review  of  Che  access  Co  Che  river  indicaCed  ChaC  while  boCh  visual 
and  physical  access  ac  firsC  might  appear  Co  be  improved,  closer 
evaluacion  determined  ChaC  some  of  Che  privace  land  becween  Che  dikes 
and  che  rivers  would  have  Co  be  purchased  by  che  ci Cy  for  public 
access.  Visual  access  Co  the>  rivers  would  be  provided  wich  Plan  5 
mostly  from  Che  cop  of  Che  d:ke  which  would  be  che  case  for  all  of  Che 
ocher  plans.  Since  ic  is  plinned  Co  use  aC  lease  some  of  Che  dike 
sysCem  for  a linear  park  or  ocher  public  use,  wichdrawing  Che  dike 
from  Che  river  for  visual  and  physical  access  does  noC  appear  neces- 
sary. 

These  impacCs  when  considered  objeccively,  were  determined  Co  have 
significanc  effecCs  wichin  Che  immediate  planning  area,  and  chese 
significanC  effecCs  would  be  irreversible  for  the  life  of  Che  pro- 
ject. The  significanc  social  effecCs  were  considered  co  be  aesthetic 
and  also  a possible  resCricCion  on  communiCy  growch  (expansion  inCo 
presently  unoccupied  land).  The  significant  economic  effecCs  were 
considered  co  be  an  anticipated  reduction  in  some  property  values,  a 
restriction  on  che  affected  land  use,  and  a present  and  future 
reduction  in  agricultural  activity.  The  environmental  effects 
resulting  from  the  proposed  change  in  alignment  of  dikes  away  from  the 
rivers  were  not  considered  to  be  of  any  greater  significance  than 
chose  resulting  from  leaving  Che  dikes  along  Che  river  banks. 

Yne  public  perceptions  coinciued  with  this  objective  analysis.  Since 
there  was  agreement  that  the  significanc  effects  were  essentially 
negative,  Plan  5 was  rejected  from  further  consideration. 

Plan  6 - This  plan  as  shown  on  Plate  E-6,  is  essentially  a modifica- 
tion o?  Plan  4.  The  purpose  of  Plan  6 was  ic  consider  another  pos- 
_ '.brlity  of  protecting  the  160  acre  tract  of  industrially-zcned  land 
north  of  the  Westfield  River  oxbow  without  dividing  the  projertv.  In 
Plan  5 this  property  would  not  be  divided  by  the  dike  system,  but  it 
v oiled  be  exoosed  to  the  effects  of  flooding,  flan  6 attempts  to 
optimize  the  proposed  protection  oy  extending  cue  union  Street  dike 
system  along  the  perimeter  of  tne  property,  except  for  a 30-acre 
porcion  at  Rouce  20  known  as  Frog  hole.  Due  to  the  narrow  config- 
uration of  the  Frov  Hole  area  and  the  Route  20  alignment,  protection 
of  this  area  could  not  be  economically  justified.  Further,  the  Frog 
Hole  area  is  consid'red  to  be  environmental ly  . iynif icant , thus 
leaving  it  unaffected  by  the  protective  wo. ks  would  be  highly  des- 
irable. Further  evaluation  indicated  that  extending  the  dike  system 
to  protect  the  approximately  130  acres  of  i ndust  ri  all  y—zoneo  land 
would  not  be  desirable.  To  do  such  would  provide  large  benefits  to  a 
few  beneficiaries.  Since  Plan  b would  provide  windfall  benefits  to  a 
single  land  owner,  and  since  these  benefits  would  be  of  a far  greater 
magnitude  to  the  single  land  owner  than  benefits  occurring  to  the  local 
regional  or  national  interests,  the  economic  effect  of  this  plan  would 
be  adverse.  The  established  policy  is  to  require  a local  contribution 
in  windfall  land  ennancement  benefits,  ususallv  as  a cash  contribu- 
tion. The  allocation  of  this  cost  is  the  responsibility  of  the  local 
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entity.  A preliminary  cost  estimate  indicated  that  the  total  cost  of 
this  added  length  of  dik"  would  approach  $3,000,000  raising  the  local 
costs  from  $2,800,000  to  approximately  $4,200,000.  This  was  unaccep- 
table to  local  officials  and  the  general  public.  Since  the  current 
market  value  for  the  affected  land  is  approximately  $10,000  per  acre, 
the  cost  sharing  could  be  equal  to  or  greater  than  the  market  value  of 
the  land  remaining  after  the  protection  project  is  built. 

A second  significant  effect  would  be  the  social  impact.  Because  the 
land  required  for  the  dike  would  be  a local  cost,  many  city  residents 
were  opposed  to  using  public  tunds  for  the  advantage  of  a single 
individual.  In  an  attempt  to  mitigate  this  attitude  it  was  suggested 
that  the  land  owner  donate  the  land  and  any  rights  of  way  needed  to 
build  the  added  length  of  dike.  While  this  suggestion  did  soften 
community  objections,  as  did  the  further  proposal  of  a donation  of 
land  to  the  city  for  a recreation  area  outside  the  dike  and  along  the 
river,  the  response  of  the  segment  of  the  public  continued  to  be  neg- 
ative. They  felt  that  even  though  local  costs  might  not  be  in- 
creased if  the  owner  donated  the  land,  the  Federal  money  spent  to 
construct  the  added  length  of  dike  still  represented  their  tax 
dollars. 

Due  to  the  significant  negative  economic  and  social  impacts,  Plan  6 
was  rejected  from  further  consideration. 

° 1 r n 7 - The  various  changes  made  to  Plan  4 and  considered  in  Plans  5 
and  5 were  reformulated  to  develop  Plan  7 shown  on  plate  E-7.  The 
"esults  of  this  analysi:  and  those  from  public  coordination  enabled 
the  combination  of  the  desirable  features  of  the  other  plans  into  this 
plan,  while  those  features  having  negative  social,  economic  or 
environmental  impacts  were  minimized. 

Plan  7 is  a further  modification  of  Plan  4,  but  would  add  three  major 
changes  and  several  minor  revisions.  The  major  changes  wouid  include 
retaining  the  Westfield  and  Little  Rivers  in  their  existing  channels, 
relocating  the  Union  Street  dike  away  from  the  160-acre  trace  of 
i ndustrial ly-zoned  area  lying  northerly  of  the  oxbow  of  the  Westfield 
River,  and  relocating  the  protective  works  at  the  intersection  of 
Route  20  and  Little  River  Road.  The  Westfield  River  would  flow 
through  two  gated  conduits  where  the  dike  twice  crosses  the  Westfield 
River,  and  the  Little  River  flows  through  one  gated  conduit  wnere  the 
dike  would  cross  the  Little  River. 

The  revisions  would  include  eliminating  a street  gate  on  North  Elm 
Street  as  part  of  the  redesigning  of  the  protective  works  along 
Powderraill  Brook  and  the  Standard  Radiator  Company  buildings  and 
relocating  the  upper  end  of  the  Westfield  River  dike  along  Russell 
Road. 

The  configuration  of  the  protective  works  for  Plan  7 is  essentially 
that  of  Plan  2 with  the  several  changes  noted  above.  As  shown  on 
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Plate  E-7,  the  longer  dike  system  begins  in  a similar  location  on  the 
southerly  side  of  the  Westfiei.d  kiver,  north  of  Russell  Road  (Route 
20).  However,  instead  of  beginning  on  Russell  Road  at  Fairfield 
Avenue  and  extending  along  the  easterly  side  of  the  Muszynski  farm  to 
the  Westfield  River  and  then  continuing  downstream,  the  dike  system 
would  begin  at  high  ground  to  the  west  of  the  Muszynski  farm  and  then 
continue  downstream  along  the  right  bank  of  the  Westfield  River  past 
F.lm  Street  to  just  upstream  of  the  sewage  treatment  plant,  cut  across 
the  oxbow  of  the  Westfield  River  on  the  right  bank  of  the  new  channel 
and  continue  downstream  across  Route  20,  across  the  new  Little  River 
channel  at  the  outlet  to  the  :onduit  under  Little  River  Road,  turn  to 
cross  Little  River  Road,  and  tie  into  high  ground  at  Munger  Hill  to 
the  south  of  Ridgecrest  Drive.  The  dike  begins  again  on  the  northerly 
side  of  Munger  Hill,  just  west  of  Tow  Path  Lane,  crosses  the  new 
Little  River  channel  at  the  inlet  to  the  conduit  under  Little  River 
Road,  turn  and  follow  the  left  bank  in  a westerly  direction  to  meet 
the  existing  Little  River  channel,  continues  along  the  left  bank  of 
the  Little  River  and  the  North  Fork  near  Riverside  Street,  crosses 
Southwick  Road  and  ends  at  the  Stevens  Paper  Mill  Dam  at  Crane  Pond. 

The  Union  Street  area  dike  system  would  begin  on  the  left  bank  of  the 
Westfield  River  at  the  Elm  Street  bridge  and  continue  downstream  along 
the  Westfield  River  for  slightly  more  than  one  mile,  then  turns  north- 
e isterly  and  crosses  the  railroad  tracks  and  Union  Street  to  the  right 
L«..k  of  ? ’derm;  11  Brook  the.  turns  northerly  and  onrinues  upstream 
along  Powdermili  Brook  to  North  Eln  Street  ■ he  re  it  would  cross  the 
brook  to  meet  high  ground. 

T'..e  height  of  tne  dikes,  flood  walls,  headwails,  and  street  gates 
would  vary  depending  upon  the  elevation  of  the  ground,  flood  stages  at 
a giver,  location,  and  related  factors,  as  is  true  of  each  of  the  plans 
considered.  The  average  height  of  the  dike  uj.oi.b  Fowdermill  Brook 
wculd  be  about  fifteen  feet  high,  along  the  Westfield  River  about 
.outi-ww..  i'u.  L-g...  -lor.e  fht  Little  River  about  seventeen  feet 
nigh.  The  top  wiled  of  all  dikes  would  be  ten  feet.  Slopes  of  the 
oiles  would  vary  from  IV  on  2H  to  IV  on  3.5H.  Concrete  walls  would  be  . 
constructed  in  areas  where  space  limitation  would  not  permit  con- 
struction of  earth  dikes. 

S. reet  gates  would  be  installed  at  the  several  locations  whore  the 
dike  system  crosses  roadways,  and  a railroad  gate  would  he  installed 
where  ire  dike  crosses  the  Penn-Central  tracks.  Two  pumping  stations 
would  be  constructed  to  remove  the  collected  interior  runoff,  and  the 
treated  effluent  from  the  sewage  treatment  plant  would  be  pumped 
through  the  dike  into  the  new  Westfield  River  channel. 

The  advantages  of  Plan  7 fall  into  two  categories;  advantages  typical 
of  local  floo'4  protection  projects  in  general,  and  those  specific  to 
Plan  7.  The  advantages  typical  of  local  protection  projects  include 
positive  flood  protection  for  the  enclosed  area  from  the  design  flood 
and  very  little  need  for  non-struetural  measures.  Typical  disad  'arr 
tages  include  a slight  increase  of  flood  stages  downstream  of  the 
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protected  area  and  the  resulting  need  for  some  form  of  mitigation,  and 
the  cost  to  the  community  of  providing  lands,  easements  and  other 
items  of  local  cooperation.  The  advantages  specific  to  Plan  7 include 
providing  flood  protection  to  the  optimum  number  of  acres  of  flood 
plain  while  at  the  same  time  locating  the  dike  as  far  from  the  rivers 
as  possible  to  provide  the  maximum  amount  of  temporary  flood  storage 
outside  the  protective  works.  The  disadvantage  of  Plan  7 is  its 
higher  cost. 

Plan  8 - This  plan  as  shown  on  Plate  E-8  was  formulated  to  comply  with 
the  objectives  of  National  Economic  Development  and  thereby  reduce  the 
overall  project  costs.  Consideration  was  given  to  the  substitution  of 
the  Little  River  cutoff  channel  for  the  pressure  conduit  in  the  vicin- 
ity of  Little  River  Road  just  before  the  channel's  confluence  with  the 
Westfield  Ri</er.  All  other  features  are  as  described  for  Plan  7. 

The  study  indicated  that  the  construction  costs  of  the  concrete  pres- 
sure conduit  included  in  Plan.  7 would  amount  to  9.6  million  dollars 
whereas  the  construction  cost  of  the  cutoff  channel  would  be  $582,000 
with  no  costs  included  in  eit.ner  figure  for  real  estate,  engineering 
and  design  or  supervision  and  administration. 

The  present  day  value  of  the  Real  Estate  taking  requirements  in  this 
reach  of  the  project  for  the  cutoff  channel  is  $850,000  making  the 
tocal  cost  of  construction  and  real  estate  taking  for  the  cutoff 
cnannel: 

Construction  $ 562,000 

Real  Estate  650 ,000 

Total  $1,432,000 

There  would  be  no  comparable  real  estate  takings  for  tne  pressure 
conduit  required.  The  comparison  then  is  betwec..  $1,432,000  cost  for 
cutoff  channel  construction  and  real  estate  taking  S of  a jat IrC  jU^d.ng 
and  three  houses  with  garages,  versus  the  9.6  million  dollar  cost  for 
the  concrete  pressure  conduit,  a difference  of  8.2  million  dollars. 
Under  these  conditions  the  cutoff  channel  is  recommended.  Plan  8 
represents  the  orderly  development  of  the  plan  which  meets  the 
criteria  of  National  Economic  Development,  Environmental  Quality  and 
interests  of  the  area. 

Those  citizens  who  would  be  directly  affecceu  by  the  protection  works 
in  the  vicinity  of  East  Main  Street  and  Little  River  Road  prefer  the 
use  of  a conduit  under  Little  River  Road  as  proposed  in  Plan  7. 
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TABLE  K-l 

FEATURES  OF  PI. AMS  - 


TABLE  E-2 

FIRST  COSTS  {.  ANNUAL  COSTS 
FOR  ALTERNATIVE  PLANS 
MARCH  1978  ($1,000  UNITS) 


Plan 

FIRST  COSTS 

ANNUAL  COSTS 

No. 

Federal 

Non-Fed. 

Total 

Federal 

Non-Fed. 

Total 

1 

$20,100 

$ 4,000 

$24,100 

$ 1,526 

$ 314 

$ 1,840 

2 

31,700 

4,700 

36,400 

2,406 

377 

2,783 

3 

50,100 

4.600 

54,790 

3,804 

369 

4,173 

4 

35,100 

4,900 

40,000 

2,665 

392 

3,057 

5 

34,200 

4,700 

38,900 

2,597 

377 

2,974 

6 

49,200 

4,440 

53,600 

3,736 

354 

4,090 

7 

44.700 

4,000 

48,700 

3,394 

324 

3,718 

8 

34,300 

4,800 

39,100 

2,600 

380 

2,980 

P lan 
No. 

Flood 

Damage 

Prevention 

TABLE  E-3 

ANNUAL  BENEFITS  FOR  ALTERNATIVE  PLANS 
($1,000  UNITS) 

Negative  Total 

Location  Affluence  Benefits  Benefits 

B/C 

Ratio 

1 

3,341.8 

38.8 

100.2 

-51.9 

3,428.9 

1.86  to 

1 .0 

2 

3,46  2.6 

146.5 

11 1.3 

-12.7 

3,707.7 

1.33  to 

1.0 

3 

3,481.4 

146.5 

111.3 

-12.7 

3,726.5 

0.89  to 

1 .0 

4 

3,481.4 

146.5 

11 1.3 

-12.7 

3,726.5 

1.22  to 

1.0 

5 

3,462.6 

146.5 

111.3 

-12.7 

3,707.7 

1.25  to 

1.0 

C 

3,481.4 

146.5 

11 1.3 

-12.7 

3,726.5 

0.91  to 

1.0 

7 

3,462.6 

146.5 

111.3 

-12.7 

3,707.7 

1.0  to 

1 .0 

8 

3,462.6 

146.5 

111.3 

-12.7 

3,707.7 

1 .24  t o 

1.0 
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EFFECTS  ON  OBJECTIVES 


NATIONAL  ECONOMIC  DEVELOPMENT 

For  economic  assessment  purposes,  first  costs,  annual  charges,  and 
annual  benefits  were  estimated  for  each  of  the  eight  plans.  Federal 
first  costs  include  construction  costs  reflecting  the  March  1978  price 
level,  an  allowance  for  contingencies,  engineering  and  design,  super- 
vision and  administration  and  overhead.  Non-Federal  first  costs  are 
costs  to  be  borne  by  locaL  interest  associated  with  land  purchases, 
damages,  and  relocations.  Property  valuations  are  based  on  the  fair 
market  value  and  reflect  values  indicated  by  recent  sales  in  the  area. 
Interest  charges  during  construction  were  included  in  the  first  costs. 
It  was  estimated  that  the  period  of  construction  would  be  three  years. 

Annual  charges,  both  Federal  and  non-Federal  are  based  on  an  interest 
-ate  of  6-7/8  percent  amortizea  for  100  years.  Included  with  the  non- 
rederal  annual  charges  are  the  estimated  annual  costs  for  operation 
and  maintenance  of  t e project,  interim  replacements  and  loss  of 
productivity.  Annual  benefits  include  those  for  flood  damage 
protection  from  the  SPF  flood,  future  inundation,  location,  affluence, 

. nd  for  are;,  redevelopment  because  of  the  increased  labor  required  for 
construction  of  the  project. 

<u,mrmrios  of  G’oderil  and  non-Federal  first  coscS  an  annual  benefits 
with  benefit  cost  ratios  are  presented  in  Table  K-2  ana  E-3  respec- 
tively. The  derivation  of  these  costs  and  benefits  for  the  selected 
plan  is  given  in  Section  G. 


ENVIRONMENTAL  QUALITY 


Wlldll  fe  - Tilt*  city  of  Westfield  and  the  surrounding  area  Is  urbarr- 
ized;  for  this  reason  there  Is  not  a large  assemblage  of  wildlife 
present.  However,  the  rivers  and  adjacent  shoreline  support  a pop- 
ulation of  small  mammals  --  those  capable  of  living  In  close  proximity 
to  man  — such  as  mink,  weasel,  foxes,  raccoon,  and  others.  Even  in 
these  areas,  however,  man's  domestic  animals  prey  upon  wildlife;  thus 
keeping  this  population  down.  A major  portion  of  the  watershed  above 
Westfield  is  a wilderness  area,  and  therefore  contains  a substantial 
population  of  wildlife,  and  also  serves  as  a recreational  area  for  the 
urbanized  areas. 

Urbanization  has  also  reduced  the  quality  of  the  water  found  in  the 
river  system.  Studies  have  shown  that  the  two  major  rivers,  the 
Little  and  Westfield,  contain  very  few  species  of  fish,  and  those 
present  are  capable  of  withstanding  the  effects  of  pollution.  There 
are  some  small  areas  in  and  near  the  city  that  contain  a naturally 
reproducing  trout  population,  but  on  the  whole  the  lower  drainage 
basin  is  not  ideal  sport  fish  habitat.  This  may  change  as  the 
quality  of  the  water  improves,  however. 

Vegetation  - Natural  vegetation  in  Westfield  is  primarily  oak-hickory 
woodland  on  the  uplands,  Maple-Linden-Elm  woodland  on  seasonally  wet 
soils  along  water  courses,  and  grasses  and  herbs  .n  open  fields. 

Within  the  city,  woodland  is  limited  to  steep  slopes,  wet  soils,  river 
hanks,  parks  and  small  privately  owned  tracts. 

EFFECTS  ASSESSMENT 

To  control  flooding  in  accordance  with  the  objectives  of  fostering 
economic  development  and  improving  the  quality  of  the  environment 
eight  plans  have  been  formulated.  All  eight  plans  would  have  some 
similar  impacts.  Other  impacts  would  be  unique  to  a specific  plan. 

Social  and  Economic  Assessment  - All  eight  alternative  plans  are  local 
protection  type  plans  which  would  exhibit  similar  social  and  economic 
Impacts.  Social  and  economic  impacts  would  be  observed  during  the  two 
periods  of  the  project's  expected  life;  construction  phase,  and  post- 
construction  phase.  Construction  phase  impacts  are  generally  tem- 
porary effects  that  result  from  the  construction  activities.  The 
pos t-eonst ruct ion  phase  is  that  period  of  time  following  the  removal 
of  workers  and  equipment  from  the  construction  site.  This  phase  con- 
tinues throughout  the  project-life  of  100  years  and  is  characterized 
by  permanent  and  irreversable  changes. 

Construction  phase  impacts  include  increased  temporary  emplovment, 
increased  purchase  of  goods,  mater'als  and  services,  increased 
noise,  and  air  pollution  and  traffic  on  local  roads.  With  the  ex- 
ception of  temporary  employment,  these  Impacts  are  site-specific  and 
require  knowledge  of  the  area  where  dike  construction  will  take  place 
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and  roads  on  which  construction  materials  will  be  transported  in  order 
to  Identify  the  extent  of  an  impact's  occurrence.  The  impact  of 
increased  temporary  employment  will  depend  on  the  number  of  workers 
and  types  of  skills  required  and  if  locally  hired. 

During  the  construction  phase  approximately  125  acres  of  land  would  be 
taken  in  temporary  easements.  This  land  will  be  used  for  movement  and 
storage  of  equipment  and  construction  materials  as  well  as  construc- 
tion of  temporary  roads  to  permit  easy  access  to  areas  where  the  dike 
would  be  placed. 

The  post-construction  phase  would  be  characterized  by  increased  flood 
control  protection  for  the  city  of  Westfield.  Implementation  of  any 
of  the  structural  plans  will  result  in  protection  from  approximately 
1700  acres  of  the  3100  acres  now  subject  to  periodic  flooding. 

Increased  flood  control  protection  would  result  in  a reduction  of 
damages  to  homes  and  commercial  establishments,  damages  to  roads  and 
highways,  temporary  losses  of  work,  and  costs  associated  with  cleanup. 

At  this  stage  of  the  study,  there  is  a very  real  possibility  that  some 
relocation  of  hones  and  commercial  establishments  would  be  necessary. 
The  areas  of  particular  concern  are  Park  Street,  Delancey  Street, 

Little  River  Road,  and  East  Main  Street  at  Little  River  Road.  Until 
•ioCuil-d  design  is  undertaken,  it  is  uncertain  as  to  how  many  proper- 
ties could  be  involved.  Some  plans,  especially  Plan  5,  would  require 
significant  taking  of  agricultural  land,  and  splitting  one  farm  in 
half. 

With  the  reduction  of  f rood  hazard,  a nec  increase  in  land  values  is 
anticipated.  It  is  also  expected  that  this  reduction  will  encourage 
investment  and  development  in  newly  protected  areas. 

.‘■i.e.j.k1  : - In  evaluating  the  environmental  impacts 
associated  with  the  alternative  plans  it  is  important  to  identify 
those  features  of  the  project  which  might  cause  significant  impacts, 
and  then  compare  the  plans  to  determine  which  are  most  environmentally 
sound.  For  Westfield,  there  are  two  aspects  where  significant  impacts 
might  arise  from  the  proposed  plans.  These  are  the  impacts  on  the 
river  banks  and  channels  during  and  after  construction,  and  the  dis- 
ruption of  land  used  as  new  borrow  sites  for  fill  needed  for  the 
d ike  s . 

Impact  I - In  constructing  the  dikes  and  walls,  the  river  Danks  and 
channel  would  be  severely  impacted.  This  occurs  because  the  river 
banks  would  be  shaped.  Riprap  or  other  means  of  bank,  protection  would 
be  placed  on  some  areas  of  the  channel  and  the  river  bank  where  erosion 
might  occur.  Consequently,  heavy  equipment  would  work  along  the  banks 
and  in  the  channel,  resulting  in  the  death  of  some  organisms  in  these 
areas.  Dike  and  wall  construction  would  also  have  a significant 
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aesthetic  Impact  In  the 
woodland  that  typically 
dition,  for  a period  of 
exposed  to  erosion;  the 
ganisms,  and  reduce  the 
forage. 


almost  total  loss  of  extensive  narrow  strips  of 
border  the  streams  within  the  city.  In  ad- 
time  the  dike's  slopes  and  river  banks  would  be 
added  silt  could  smother  some  benthic  or 
opportunity  of  fish,  which  feed  by  sight,  to 


Those  areas  where  walls  would  be  constructed  would  not  be  as  severely 
impacted  since  no  dike  material  would  be  exposed  to  erosion.  However, 
the  banks  adjacent  to  the  walls  would  still  require  shaping  and  pos- 
sibly bank  protection.  Plants  in  these  areas  would  be  lost. 


The  impacts  from  the  dikes  wou'.d  not  be  all  negative,  for  if  the  dikes 
are  properly  landscaped  an  edge  is  created.  Edges  are  areas  that  break 
up  or  blend  two  ecosystems,  and  it  has  been  found  that  such  areas  can 
contain  a great  variety  of  organisms.  In  Westfield  this  effect  would 
be  limited  to  those  organisms  capable  of  living  near  man.  To  a lim- 
ited extent,  the  disrupted  stream  channel  would  also  recover.  Insects 
and  bottom  dwelling  organisms  would  rapidly  recolonize  the  area.  How- 
ever, this  may  not  occur  with  some  species  of  fish  in  the  construction 
area  since  they  need  deep  holes  as  well  as  shallow  areas.  Channels 
constructed  by  man  are  typically  wide  shallow  areas  which  are  efficient 
for  carrying  water  cut  but  may  not  bo  favorable  for  wildlife  habitat. 
The  aesthetic  impact  of  the  dikes  and  walls,  and  the  vegetation  lost 
due  to  construction  can  also  be  partially  mitigated.  Mitigation  meas- 
ures may  include  screening  of  the  new  structures  with  new  plantings, 
and  architectural  treatment  of  walls  in  areas  of  high  visibility. 


Impact  II  - All  eight  plans  would  require  a borrow  site.  The  extent 
of  the  borrow  operations  would  depend  upon  the  length  of  the  dikes  and 
upon  usable  material  removed  from  the  new  channels,  and  other  re- 
quired excavations. 


All  eight  plans  would  call  for  the  construction  of  dikes,  w..iis,  ana 
new  channels  --  some  more  than  others.  Table  E-l  displays  cue  total 
length  of  the  dike  and  walls  required  for  each  plan  and  the  total 
length  of  new  channel  bottom  created  and  existing  channel  bottom 
abandoned  or  filled. 


From  the  prior  discussion,  four  plans  --  1,3,7,  and  8 emerged  as  pos- 
sibly having  the  least  environmental  impacts: 

Plan  l would  disrupt  the  least  area  of  stream  bank,  and  would 
also  require  the  least  amount  of  fill  for  the  dikes.  On  the  other 
hand,  it  would  disrupt  the  greatest  length  of  natural  channel. 

Plan  3 would  create  the  longest  dike  and  wall  system,  and  there- 
fore, would  have  a substantial  impact  upon  the  stream  banks  and  the 
greatest  visual  impact.  Further,  it  would  require  more  fill  from  the 
borrow  site  but  only  1,500  feet  of  natural  stream  channel  would  be 
lost. 
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Plans  7 and  8 would  essentially  have  equal  environmental  Impacts, 
and  will  therefore  be  evaluated  as  one  plan  against  1 and  3.  Plans  7 
and  8 would  disrupt  less  stream  bank  and  channel  than  plan  3,  but  more 
than  plan  1.  As  far  as  natural  channel  loss  there  would  be  less  with 
plans  7 and  8 than  with  plan  1.  Consequently,  plans  7 and  8 would  also 
have  the  least  visual  impact  since  more  of  the  construction  impact 
would  be  located  in  areas  of  low  visibility.  Consequently,  plan  7 and 
8 appear  to  be  the  most  environmentally  acceptable  plans. 

Archaeological  Assessment  - A cultural  resource  reconnaissance  was 
performed  within  the  project  area.  A report  containing  the  results  of 
the  reconnaissance  is  contained  in  Appendix  3 and  summarized,  as  it 
relates  to  the  alternative  plans  in  this  section. 

The  reconnaissance  study  resulted  in  identification  of  36  historic  and 
prehistoric  cultural  resources,  28  of  which  were  recommended  for 
further  study  if  the  project  proceeds  to  design  stage.  One  of  these, 
the  Hampden  Feede  Canal,  is  being  nominated  by  local  interest  to  the 
National  Register  of  Historic  Places. 

Impacts  to  cultural  resources  from  any  of  the  proposed  alternative 
plans  are  anticipated  to  be  similar  in  scope.  Tor  a variety  of 
reasons,  some  segments  of  the  project  routes  could  not  be  covered  at 
the  time  of  study.  Therefore,  estimates  of  expected  sites  additional 
to  these  rrese.._ly  located  ^re  provided  la  the  table  E-4. 

Tne  frequency  of  sites  within  the  surveyed  areas  was  found  co  be 
extremely  dense:  averaging  at  one  site  per  L,CoG  feet. 

Table  E-4 

ARCHAEOLOGICAL  SITES:  KNOWN  AND  ESTIMATED 


SO  • 

iCuOta'ti  5a  kC ?S 

Estimated  Additional  Sites 

Total 

l 

21 

7 

28 

2 

25 

7 

32 

3 

27 

9 

36 

4 

27 

2 

29 

5 

27 

8 

35 

6 

27 

4 

31 

7 

28 

1 

29 

8 

28 

1 

29 

Though  those 

plans 

with  the  least 

number  of  sites  impacted  may 

appear 

most  desirable  with 

respect  to 

cultural  resources  management, 

this  may 

not  actually 

be  the 

case . The 

eligibility  of  sites  for  inclusion  in 

the  National 

Register  of  Historic 

Places  has  not  been  assessed 

within 

the  present  level  of  study.  As  mitigation  of  adverse  effect  would  be 
required  only  for  eligible  sites,  the  number  of  such  sites  would  be 
more  important  in  assessing  impact  of  various  plans  than  would  the 


k 
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total  number  of  sites  present  vrtthin  the  project  area.  In  view  of 
this,  and  because  the  variation  between  plans  in  the  number  of  sites 
Impacted  is  relatively  small,  impacts  resulting  from  any  one  plan  are 
not  expected  to  significantly  differ  from  those  of  other  plans. 


SELECTING  A PLAN 


Plan  1 has  the  lowest  first  cost  of  any  plan  considered.  However,  the 
large  unprotected  area  of  Union  Street  made  this  plan  unacceptable  to 
the  public.  Plan  2 also  has  a low  first  cost,  however,  this  plan 
would  abandon  the  existing  riv.jr  channels  within  the  protected  area 
leaving  them  dry.  This  was  aesthetically,  socially  and  environmentally 
unacceptable  to  the  public.  Plan  8 is  primarily  Plan  2 with  pro- 
visions added  to  provide  flow  in  the  exisitng  river  channels  within 
the  protection  and  best  meets  the  desires  of  the  community.  Conse- 
q toitly,  it  was  judged  that  the  intangible  envi  ronmental , social,  and 
aesthetic  advantages  of  plan  8 would  offset  its  extra  cost  and  it  was 
chosen  as  the  Selected  Plan. 


DISPLAY  OF  ALTERNATIVE  PLAN  EFFECTS 


The  Water  Resources  Council's  Principles  and  Standards  rec,„i.js  thnt 
all  alternative  plans  carried  through  final  planning  stages  be  eval- 
uated against  both  planning  objectives  and  Federal  objectives  or 
accounts  of  National  Economic  Development  (NED),  Environmental  Quality 
(EQ),  Social  Well-Being  (SWB),  and  Regional  Development  (RD).  In 
cases  where  two  alternatives  are  quite  similar,  only  the  most  ac- 
ceptable or  efficient  alternative  needs  to  be  displayed.  Accordingly, 
two  of  the  three  alternatives  considered,  upstream  storage  and  river 
diversion  with  channel  improvements,  were  not  carried  through  the  final 
planning  stage.  The  third  alternative  Local  Protection  considered 
eight  plans  which  were  carried  though  final  planning  stages. 

The  mechanism  for  displaying  each  plan's  significant  contributions  to 
the  objectives  is  called  the  System  of  Accounts  (SA)  Display.  This 
display  allows  tradeoffs  among  the  plans  to  be  compared.  More 
specifically,  the  System  of  Accounts  displays  each  plan  and  presents 
each  plan's  performance  against  objectives,  as  well  as  applying  other 
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evaluation  criteria  of  timing,  geographical  incidence,  uncertainty, 
exclusivity  and  actuality  to  each  plan's  impacts. 

Table  E-5  provides  the  System  of  Account  information  required  by  the 
Principles  and  Standards.  A detailed  explanation  of  this  table  is 
provided  in  the  following  paragraphs. 

Alternatives  Displayed  - Eight  plans  of  the  local  protection  alter- 
native were  investigated  in  the  final  planning  stages.  Since  all  eight 
plans  are  basically  dike  plans  with  minor  variations  only  three  plans; 
the  most  economical  plan  (Plan  1),  the  plan  most  acceptable  to  the 
public  (Plan  7)  and  the  seltcted  Plan  (Plan  8)  are  evaluated  in  the 
System  of  Accounts  display. 

Study  Objectives  - Each  plan  displayed  addresses  the  planning  ob- 
jectives to  develop  economically  and  environmentally  acceptable  flood 
protection  measures  for  the  city  of  Westfield.  Both  beneficial  and 
adverse  contributions  of  each  plan's  impacts  to  the  four  Federal  * 

objectives  are  displayed  in  the  SA  table.  Impacts  or  effects  desig- 
nated in  Section  122  of  the  River  and  Harbor  and  Flood  Contorl  Act  of 
1970,  as  necessary  in  the  evaluation  of  water  resources  project  are 
noted  with  an  asterisk  (*). 

Regions  Displayed  - Principles  and  Standards  require  that  impacts  of 
effects  be  evaluated  according  to  geographical  regions  in  which  a 
significant  portion  of  anv  beneficial  of  adverse  impact  wul  occur.  As 
i minimum,  at  least  one  region  and  the  remainder  of  the  Nation  must  be 
shown.  In  the  study,  iffects  on  only  two  areas,  Westfield  River  water- 
shed and  the  remainder  of  the  Nation,  are  displayed  as  they  were  found 
to  be  the  on iv  regions  consistently  receiving  significant  impacts. 

other  Evaluation  Criteria  - It  is  ilso  required  that  certain  specified 
evaluation  criteria  be  applied  to  alternative  plans  to  test  their 
’•I'spons  i veness  to  various  objectives  and  tari  Luate  the  analysis  of 
trade-off  amongst  alternative  plans.  Tnese  criteria  are  listed  below 
with  code  numbers  used  in  the  SA  display. 


"1"  Impact  expected  to  occur  prior  to  or  during  plan 

implementat ion . 

"2"  Impact  estimated  to  occur  within  15  years  following 

plan  implementation 

"3"  Impact  estimated  to  occur  1 5 or  more  years  following 

plan  implementation 

"+"  Impact  occurs  at  indicated  time  period  and  continues 

for  an  indefinite  future  period. 
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b.  Uncertainty 


Code 

"4"  The  uncertainty  associated  with  the  Impact  Is  greater 

than  50% 

"5"  The  uncertainty  is  between  10%  and  50% 

"6"  The  uncertainty  Is  less  than  10% 


c.  Exclusivity 
Code 

"7"  Overlapping  entry;  fully  monetized  In  NED  account. 

"8"  Overlapping  entry;  not  fully  monetized  in  NED  account. 


d.  Actuality 


Code 


HQ  It 
’*10" 

"11" 


Impact  will  occur  with  implementation 

Impact  will  occur  only  when  specific  additional 
actions  are  carried  out  during  implementations. 

Impact  will  not  occur  because  necessary  additional 
actions  are  lacking. 


Table  E-5  is  set  up  to  address  each  major  alternative  plan  impact  on 
the  four  Federal  objectives.  Timing  is  indicated  by  a code  of  "1", 

"2"  or  "3":  region  of  impact  is  indicated  by  "Yes",  "No"  or  "NS"  (Not 
Significant).  Other  evaluation  criteria  are  noted  in  parentheses 
under  the  region  of  impact.  Plan  1 has  the  highest  benefit  to  cost 
ratio  and  also  maximized  net  economic  benefits,  therefore,  it  is  the 
National  Economic  Development  (NED)  Plan.  Plans  7 and  8 have  similar 
adverse  environmental  impacts.  Plan  7 is  the  Environmental  Quality 
(EQ)  Plan.  However,  Plan  8 because  of  its  lesser  economic  cost  is  the 
Selected  Plan. 
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SECTION  h 


THE  SELECTED  PLAN 


In  this  section  Plan  No.  8,  chosen  as  the  selected  plan 
in  Section  E,  is  described,  and  its  effects,  both  favorable  and 
unfavorable,  are  presented.  Information  concerning  its  design, 
construction,  and  operation  and  maintenance  is  given  to  provide  a 
general  understanding  of  the  technical  aspects  of  the  plan.  Cost, 
flood  damage  prevention  and  benefit  information  for  the  selected  plan 
is  presented  in  Section  G. 


w 


PLAN  DESCRIPTION 


I'vNt.Th'.nu  i'S 

The  selected  plan  for  preventing  flooding  to  the  highly  urnanized 
p rtion  of  the  Westfield  flood  plain  provides  for  the  construction  of 
two  protective  loops,  each  consisting  of  eartti  dikes,  concrete  walls, 
overflow  channels,  street  gat<-^,  a railroad  0ate,  pumping  stations, 
concrete  conduits,  temporary  po,.ding  areas,  and  various  appurtenant 
structures.  These  dike  systems  which  are  shown  on  Plate  P-1  would 
p-/vent  flood  waters  from  inundating  most  of  the  developed  areas  ./her. 
owteai-.a  avert  tow  cheir  banks. 


The  earth  dikes  would  have  a total  length  of  approximately  39,000 
feet:  14,300  feet  along  the  right  bank  of  the  Westfield  River  and  its 

overflow  channel,  12,000  feet  along  the  left  bank  of  the  Westfie.d 
River  and  the  right  bank  of  Powdermill  Brook,  and  12,700  feet  along 
the  left  bank  of  the  Little  River  and  its  overflow  channel.  Three  new 
channels  wouid  be  excavated.  A length  of  Powdermill  Brook  just  down- 
stream of  Norch  Elm  Screet  would  be  re-routed  into  a new  1600-foot 
channel  to  eliminate  two  sharp  bends  in  the  present  channel.  A new 
2500-foot  channel  across  the  oxbow  of  the  Westfield  River  would  be 
used  as  an  overflow  channel  to  carry  river  flows  in  excess  of  twice 
the  annual  flow,  as  wouid  a new  4,000-foot  Little  River  overflow 
channel . 


h 

k 

It 
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Powderraill  Brook,  would  enter  a 850-foot  long  concrete  prepare 
conduit  upstream  of  the  Sterling  Radiator  Company  building;  it  would 
then  flow  under  North  Elm  Street  back  into  its  channel.  An  earth  dike 
would  be  built  on  the  right  bank  of  this  channel.  Street  gates  would 
be  Installed  where  the  dike  system  crosses  Union  Street  and  three 
other  roadways.  A flood  gate  would  also  be  required  across  the  Penn 
Central  railroad  tracks.  Interior  drainage  would  be  handled  by  the 
Union  Street  pumping  station,  located  at  the  easterly  end  of  the 
protected  area. 

The  selected  plan  would  provide  protection  for  about  one-half  of 
the  3100  acre  flood  plain  in  the  study  area  and  approximately  98 
percent  of  the  buildings  in  this. flood  plain.  Flooding  along  Powder- 
mill  Brook  would  no  longer  affect  some  300  acres  of  land  in  the  Union 
Street  area  lying  between  the  brook  and  the  Penn  Central  railroad 
tracks,  as  this  part  of  the  flood  plain  is  protected  by  the  smaller  of 
the  two  dike  systems. 

» 

Flooding  in  about  1A00  acres  of  flood  plain  lying  generally 
between  the  Westfield  and  Little  Rivers,  and  Little  River  Road  would 
he  prevented  by  the  larger  of  the  two  dike  systems.  One  feature  of 
this  system  is  the  three  gated  conduits  placed  in  the  dike  to  allow 
the  two  rivers  to  continue  to  flow  in  their  existing  channels. 
Coorcination  with  local  interests  indicated  a strong  desire  to  keep 
the  rivers  flowing  where  they  now  exist,  for  environmental,  social  and 
cultural  reasons.  Accordingly,  two  gated  conduits  would  be  installed 
in  the  oxbow  of  the  Westfield  River,  one  above  and  one  below  the 
junction  with  the  Little  River.  The  third  gated  conauit  would  be 
installed  where  the  Litt.e  River  passes  througn  the  dike  and  turns 
sharply  north  to  the  junction  at  the  oxbow  of  the  Westfield  River. 
These  gated  conduits  would  remain  open  allowing  normal  river  flows  to 
continue  within  the  existing  river  channels.  A concrete  control  sill 
at  the  entrance  to  each  overflow  channel  would  be  designed  to  allow 
flows  in  excess  of  twice  the  average  annual  flow  to  pass  through  the 
overflow  channels.  This  would  occur  several  times  each  year.  the 
three  gated  conduits  would  not  be  closed  during  these  routine  events 
and  water  would  flow  in  the  existing  channels.  On  infrequent  occa- 
sions when  the  water  level  approaches  the  top  of  bank  in  the  existing 
river  channels,  the  gated  conduit  would  be  throttled  down  or  closed 
entirely,  keeping  flows  in  the  Westfield  and  Little  Rivers  entirely 
outside  of  the  protected  area.  As  soon  as  interior  runoff  begins  to 
fill  up  the  reaches  of  the  interior  channels,  the  Westfield  pumping 
station  would  pump  this  accumulated  runoff  over  the  dike  to  the 
overflow  channel. 

LANDS,  RELOCATIONS  AND  MITIGATIONS 

In  order  to  build  the  local  protection  project,  about  129  acres 
of  land  would  be  required  for  temporary  construction  easements.  The 
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overall  construction  period  for  the  entire  project  Is  expected  to  last 
for  three  years.  However,  construction  easements  on  any  given  piece 
of  property  are  scheduled  to  last  for  only  one  year,  as  work  in  any 
particular  location  would  not  exceed  a year.  A total  of  228  acres 
would  be  provided  by  the  city  for  the  permanent  easement  required  to 
build  the  project. 

The  major  item  of  relocation  is  an  estimated  $635,000  for  the 
installation  of  a highway  bridge  where  the  new  Little  River  overflow 
channel  cross'es  Little  River  Road  (Route  187). 

Relocation  of  gas,  wateV  and  ocher  utility  lines  would  cost  an 
estimated  $115,000,  and  repaving  or  replacing  sidewalks  and  sections 
of  roads  would  cost  an  estimated  $150,000.  An  18-inch  sewer  main 
which  extends  along  the  Westfield  River  from  the  No.  Elm  Street  bridge 
to  the  sewage  treatment  plant  would  be  relocated.  Since  much  of  it  is 
along  the  same  alignment  as  the  proposed  dike,  relocation  of  this 
force  main  will  be  necessary,  at  an  estimated  cost  of  $300,000. 

Mitigation  procedures  that  would  result  from  constructon  of  the 
project  are  in  two  categories.  The  first  is  the  reduction  of  the 
impact  caused  by  the  increase  in  flood  stages  outside  of  the  protected 
area,  and  the  second  is  the  reduction  of  the  impact  on  the  numerous 
archaelogical  sites  which  may  occur  from  construction  of  the  dike 
systems.  Installation  of  the  two  dike  systems  would,  by  preventing 
the  floci  v-atarc  fro;:,  spreading  over  the  entire  flood  plain,  cause 
an  increase  in  standard  project  rh.ood  stages  of  about  two  feet  at  the 
"narrows",  a natural  channel  constriction  on  the  Westfield  River  at 
the  city  boundary  with  West  Springfield.  This  effect  on  Westfield 
River  stages  would  gradually  decrease  to  zero  at  the  Agawan  bridge 
an  West  Springfield,  several  miles  downstream  of  the  "narrows", 
approximately  75  residential,  commercial,  or  industrial  buildings 
are  situated  within  the  affected  reach  of  river  outside  the  dikes 
downstream  to  the  Agawam  bridge.  Also  effected  would  be  lengths  of 
the  r_ilro.-.  I,  R^utc  11  and  other  streets.  In  addition,  the  level 
of  protection  afforded  by  a 3800  foot  section  of  the  Corps'  West 
Springfield  Dike  would  be  reduced.  The  effected  length  of  dike 
extends  from  the  Agawam  bridge  to  the  upstream  end  of  the  project. 

Several  techniques  of  mitigation,  both  structural  and  non- 
structural,  could  be  used  in  combinat ion  to  minimize  the  effect  of 
increased  flood  stages  resulting  from  installation  of  the  project. 

Some  of  the  structural  actions  could  include: 

a.  Installation  of  dikes  or  walls  around  groups  of  buildings. 

b.  Remove  and/or  relocate  buildings,  roads  and  railroads. 

c.  Raise  roads  and  first  floor  elevations  of  buildings. 

d.  Flood  proof  structures. 
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EVALUATED  ACCOMPLISHMENTS 


Construction  of  the  selected  plan  would  result  in  the  protection 
of  approximately  1700  acres  of  the.  flood  plain  in  the  study  area. 
Included  in  this  protection  are  more  than  2200  residential  units,  400 
commercial  establishments,  30  public  buildings,  and  about  40  signifi- 
cant industrial  activities.  Most  of  the  unprotected  1400  acres  is 
agricultural  or  open  land,  but  there  are  approximately  20  residential 
and  commercial  activities  along  Union  Street  and  Route  20  within  the 
city  of  Westfield  that  would  remain  subject  to  flooding. 

The  August  1955  flood  caused  $8,000,000  in  damages.  The  same 
event  today  would  cause  about  $100,000,000  in  damages;  the  increase 
would  be  due  partly  to  inflation  and  to  the  considerable  commercial 
development  along  Route  20.  The  residential  and  commercial  growth  in 
other  parts  of  the  flood  plain  would  also  contribute  increased 
damages.  Construction  of  the  local  protection  project  would  permit 
most  of  the  routine  activities  of  the  city  to  continue  during  periods 
of  flooding.  After  the  flood  the  amount  of  clean-up  and  repair  would 
be  minimal. 

During  the  100-, ear  life  of  the  project,  the  savings  to  the 
public  are  estimated  at  $3,781,000  annually. 

The  beneficiaries  of  the  protection  afforded  by  this  project 
include  the  several,  thousand  people  who  live  and  work  in  the  highly 
urbanized  flood  plain.  The  other  residents  of  the  city  would  also 

. p-'r-  • they  v'  Id  not  have  to  bear  t.»e  cost  ana  inconvenience 
of  clean-up  and  rebuilding  after  flood  events. 

The  specific  accomplishments  as  they  affect  the  individual  citizen 
of  Westfield  include: 


a. 

b. 

c. 

d. 

activity 

e. 

process . 

f . 

8* 


Protection  against 
Protection  against 
Protection  against 
Protection  against 
which  could  result 


loss  of  life. 

private  property  loss. 

loss  of  public  property. 

discontinuity  of  industrial  and  commercial 
in  loss  of  income  and  economic  security. 


Protection  against  discontinuity  of  the  community's  educational 


Protection  of 
Would  provide 


the  health  and  safety  of  the  citizens, 
recreational  facilities  for  the  public. 
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EFFECT  ON  THE  ENVIRONMENT 


In  order  to  determine  the  impacts  from  the  dikes  and  other 
associated  structures  of  the  selected  plan,  coordination  was  initiated 
with  a number  of  Federal,  State  and  local  agencies.  The  joint  effort 
resulted  in  the  identification  of  nine  impacts,  of  which  two  were 
considered  as  being  significant  ar.d  seven  were  considered  as  being 
less  than  significant. 


SIGNIFICANT  IMPACT  1 


If  the  project  is  constructed  the  area  currently  available 
fur  temporary  flood  water  storage  would  be  significant ly  reduced. 


consequently,  those  areas  outside  of  and  adjacei 


the 


it  S 

well  as  those  areas  downstream,  would  be  inundated  by  incraas  ■*:  ."to  id 
stages  which  would  result  in  significantly  greater  damages  to  Lhose 
a re  as . 

For  an  oeeurance  of  the  design  flood  event,  with  the  project  i i 
place,  there  would  be  a three-foot  rise  in  flood  stages  upstream  of 
die  U.S.G.S.  gaging  station.  Downstream  of  the  jyu-'e,  the  ri.  ■ would 
be  approximated  two  feet,  uni  gradually  dimini;',  to  mrmal  .ta,.  ^ 
the  Agawam  Bridge  in  West  Springfield.  There  arc  ipproximately  7 
homes  and  1 1 businesses  that  would  be  impacted  outside  t ne  project 
between  Westfield  and  Agawam  Bridge.  Under  the  worst  condii  ions  tiu 
expected  increase  in  damages  to  the  properties  would  he  about  $12, /l)0. 


As  discussed  previously  in  this  section  the  city  of  West. 
Springfield  would  also  experience  increased  flood  stages  under 
cond i t ions . 


:o  jt  ■ t 
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SIGNIFICANT  IMPACT  II 

To  construct  the  proposed  dikes,  approximately  3.1  million  cubic 
yards  of  fill  would  be  needed.  Three  types  of  materials  would  be 
used  for  the  dikes:  (1)  an  impervious  clay  for  the  core;  (2)  pervious 
sand  and  gravel  for  covering  the  core;  and,  (3)  riprap  for  protecting 
certain  areas  where  erosion  might  occur.  The  movement  of  this 
material  in  the  city  could  cause  some  adverse  impacts;  these  include: 
(1)  disrupting  traffic;  (2)  increasing  dust,  noise,  and  carbon 
monoxide  levels;  and,  (3)  the  possible  destruction  of  certain  roads. 

In  the  following  paragraph,  these  problems  will  be  discussed. 

Table  F-l  displays  the  amounts  of  the  different  types  of 
materials  needed  to  construct  the  dikes  and  the  number  of  trips 
necessary  to  move  the  material.  These  are  approximate  figures,  as 
■ are  the  other  figures  in  this  section.  There  could  be  a substantial 

variance  above  and  below  the  numbers  presented. 

TABLE  F-l 

CONSTRUCTION  MATERIAL  TRIPS 


Material 


Cubic  Yards 


Estimated 
Round  Trips 


Clay 

Sand  & gravel 

i\-4.  p £ <1  p 


2,000,000 

840.000 

217.000 


100,000 

42,000 

10,850 


The  clay  would  be  excavated  from  a new  borrow  pit  located  between 
Fowler  and  Sackett  Roads,  near  the  Southwick  town  line. 


\ 


I 


Approximately  100,000  round  trips  would  be  required  to  transport 
the  clay.  It  is  presently  planned  to  use  Sackett  and  Fowler  Roads  as 
one-way  streets  for  hauling;  consequently,  about  50,000  trips  would 
move  over  these  roads.  The  entire  100,000  trips  would  move  along  City 
View  Road  and  onto  South  Maple.  At  this  juncture,  approximately 
87,200  trips  would  be  diverted  to  an  access  road  that  would  parallel 
the  proposed  dike  along  the  Little  River.  Access  roads  and  temporary 
crossings  over  the  Little  River  and  Westfield  River  would  be  required. 
Approximately,  13,800  round  trips  would  move  along  South  Maple, 


Pleasant  Street,  Elm  Street  and  Franklin  Street;  the  material  from 
these  trips  would  be  used  to  construct  the  dike  on  the  right  bank  or 
south  side  of  t}ie  Westfield  River  above  Elm  Street.  To  build  the 
downstream  portions  of  the  dikes,  Mainline  Drive  and  small  portions 
of  East  Main  Street  and  Little  River  Road  would  be  used. 

The  construction  of  the  dikes  would  require  about  three  years; 
however,  the  roads  used  for  hauling  the  clay  would  not  be  used 
continually  during  this  time.  It  is  anticipated  that  the  dikes  would 
be  constructed  in  sections  and  that  each  section  could  be  completed  in 
less  than  one  year. 

Borrow  sites  for  sand,  gravel  and  material  for  the  riprap  have 
yet  to  be  determined.  Consequently,  an  exact  truck  route  cannot  be 
given  for  the  hauling  of  these  materials;  but,  to  alleviate  traffic 
congestion  the  dikes  and  access  roads  would  be  used  as  much  as 
possible. 

Dust,  Noise,  and  Carbon  Monoxide' Emissions 

Dust  and  noise  would  result  from  the  moving  of  construction 
materials.  To  try  and  alleviate  dust,  the  trucks  could  be  showered 
with  water  as  they  leave  the  borrow  and  a covering  could  also  be 
required  over  the  load.  This  should  eliminate  most  of  the  problem  but 
if  it  becomes  necessary,  the  streets  can  be  swept  to  help  reduce  the 
amount  of  dire  on  the  road,  thus  reducing  Che  amount  of  available 
particles  for  air  pollution. 

As  for  noise,  all  equipment  would  be  required  to  meet  all  State 
and  Federal  standards  for  noise  abatement.  Although  this  would 
certainly  not  eliminate  the  problem,  it  should  keep  noise  down  to 
acceptable  levels. 

The  use  of  diesel  trucks  may  increase  carbon  ...onoxide  levels  in 
downtown  Westfield.  Presently,  EPA  does  noc  have  a muni  coring  program 
or  standards  for  construction  activities,  but  there  are  standards  for 
certain  facilities  in  operation. 

EPA  may  require  a monitoring  program  during  construction  if  it  is 
believed  that  air  quality  may  be  significantly  reduced;  aim,  ot  course, 
the  Corps  and  its  contractors  would  comply  with  any  standards  imposed. 

At  least  three  roads  --  Fowler,  Sackett,  and  City  View  — are  not 
designed  for  carrying  heavy  loads.  Consequently,  it  is  likely  that 
sustained  hauling  over  these  roads  would  reduce  them  to  unacceptable 
levels.  The  Corps'  contractor,  therefore,  would  be  required  to  main- 
tain the  roads  during  hauling  operations,  and  would  be  required  to 
rebuild  and  resurface  the  roads  to  a level  consistent  with  their  use. 
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LESS  THAN  SIGNIFICANT  IMPACTS 


IMPACT  I 

Storm  water  drainage  from  urban  areas  contain  pollutants.  Small 
reaches  of  the  l.ittle  and  Westfield  Rivers  would  be  closed  off  from 
the  main  channels  during  some  floods.  Storm  runoff  from  a segment  of 
the  city  within  the  dikes  would  flow  into  these  interior  channels  of 
the  rivers.  With  the  direct  urban  runoff  and  the  two  combined  storm 
sewers  discharging  into  this  section  of  the  rivers,  three  potential 
impacts  could  occur: 

1)  Some  aquatic  organisms  could  succumb  due  to  the  direct  impact 
from  pollutants; 

2)  The  organic  materials  and  chemicals  in  the  drainage  could 
reduce  the  supply  of  oxygen  in  the  closed-off  section  of  the 
rivers;  and, 

3)  There  could  be  a build-up  of  deposits  in  the  river's  interior 
channels . 

Predicting  the  exact  kill  of  organisms  in  the  enclosed  s.-otions 
of  the  rivers  would  be  difficult,  if  not  impossible.  It  would  pri- 
marily depend  upon  the  concent  rat  ion  of  the  pollutants  and  upon  the 
retention  time  of  the  flood  waters. 

Anotuer  posaiole  impact  would  be  thy.  potential  In  *s  of  dissolv'  d 
oxygen  due  to  decomposition  of  organic  matter  swept  into  the  enclosed 
area.  As  organic  material  is  decomposed  by  bacteria,  dissolved  oxygen 
is  required;  and  if  sufficient  organic  material  is  present,  ail  of  the 
dissolved  oxygen  could  be  consumed.  Of  course,  any  organism  requiring 
dissolved  oxygen  would  die  if  this  should  happen,  and  it  would  appear 
from  preliminary  analysis  that  this  could  happen.  In  addition,  the 
potential  exists  for  a possible  build-up  of  debris  and  organic  material 
within  the  closed  sections  of  the  Little  and  Westfield  River.  To  gviard 
against  this,  the  project  would  be  designed  to  allow  more  than  three 
ct's  of  water  through  the  natural  channel  during  the  spring  fresheis; 
this  should  he  more  than  sufficient  to  keep  the  channel  clear  of  any 
debris. 
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IMPACT  II 


( 

A concern  expressed  by  the  Commonwealth  Water  Quality  Agencies 
was  that  the  proposed  project  might  change  the  assimilative  capacity 
(the  ability  of  a stream  to  purify  itself)  of  the  Westfield  River. 
Essentially  four  factors  affect  assimilative  capacity:  pollutants, 
water  temperature,  dissolved  oxygen  and  flow  time. 

The  Westfield  project  would  change  only  one  of  these  factors — 
flow  time;  the  others  would  remain  essentially  the  same  with  or 
without  the  project. 

The  Corps'  hydrologic  study  found  that  the  project  would  decrease 
flow  time  through  the  effected  reach  by  one  hour.  A theoretical 
analysis  revealed  that  a decrease  of  one  hour  would  increase  the 
Biochemical  Oxygen  Demand  (BOD)  by  0.2  mg/1.  However,  the 
experimental  error  for  the  test  would  be  about  2 mg/1  for  organic 
loads  found  in  the  Westfield  River;  the  change  in  the  loading  from  the 
project  would  be  Inconsequential. 

IMPACT  III 

Lost,  of  natural  terrestrial  and  aquatic  wildlife  habitat  would  be 
insignificant  since  the  proposed  project  would  impact  only  a small 
portion  of  the  cotal  habitat  found  in  the  Westfield  River  Basin. 
Changes  in  types  of  haDicat  would  also  occur.  These  impacts  would  be 
mitigated  to  the  extent  possible  by  planting  the  dikes  and  adjacent 
areas  for  wildlife.  Tne  i ipacts  associated  with  the  borrow  area  will 
also  be  mitigated  by  contouring  and  planting.  For  these  reasons,  the 
Corp9  believes  the  impact  on  wildlife  habitat  would  likely  be  insigni- 
ficant . 

IMPACT  IV 

The  Westfield  project  would  change  the  erosionai  pattern  of  the 
streams.  Those  areas  that  would  have  increased  erosion  potential 
would  be  riprapped  to  protect  the  stream  banks.  Therefore,  the  impact 
due  to  erosion  would  be  minimal. 

IMPACTS  V AND  VI 

If  the  project  Is  constructed,  there  would  be  the  potential  for 
open  land  behind  the  dikes  to  be  developed  for  industrial  purposes  and 
also  for  a loss  of  views  of  the  rivers.  The  local  citizen  must  decide 
If  the  trade-offs  are  worth  the  protection  of  the  city. 
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IMPACT  VII 


Twenty-nine  sites 
reconnaissance  survey, 
during  construction  or 
to  mitigate  the  impact 
preservation. 


having  cultural  resources  were  found  during  a 
Adverse  impacts  may  occur  to  these  sites 
operation  of  the  projects.  It  may  be  possible 
through  archaeological  investigation  and 


OTHER  EFFECTS 


The  social  impacts  and  indirect  economic  effects  are  generally 
intangible,  but  while  they  cannot  be  measured  precisely  they  can  be 
identified,  described  and  to  a certain  extent  can  be  ranked  according 
to  the  degree  of  impact  expected  to  result. 

The  construction  of  the  dike  system  would  have  the  usual 
construction  and  post-construction  impacts  which  are  generally 
temporary.  Beneficial  impacts  include  an  increase  in  employment  and 
resulting  increase  in  commercial  activity,  while  negative  effects 
*ncxuue  an  increase  or  truck  traffic  on  local  roads,  and  an  increase 
in  air  and  noise  pollution.  The  increase  in  economic  activity 
generally  outweighs  the  negative  effects  of  traffic  congestion,  and 
noise  and  air  pollution. 

After  the  three-year  construction  period,  the  post-construction 
phase  begins  and  would  last  for  the  100-year  life  of  the  project.  the 
post-construction  effects  of  any  project  should  be  compatible  with  the 
lo.ig-tcrm  policy  of  the  affected  cities.  Westfield  has  a policy  of 
toncroucu  giu«cm  Tne  *ocal  protection  project  would  be  compatible 
with  that  policy,  although  the  amount,  type  and  rate  of  development  is 
entirely  up  to  the  city. 

The  most  immediate  impact  of  the  project  would  be  in  the  area  of 
Little  River  Road  near  Route  20.  In  order  to  construct  the  Little 
River  overflow  channel,  the  Woronoco  Savings  Bank,  two  homes  on 
Towpach  Lane,  and  two  or  three  homes  and  garages  on  Little  River  Road 
would  have  to  be  removed.  In  addition,  the  concrete  flood  wall  along 
the  end  of  Little  River  Road  would  obstruct  the  Shop  Rite  shopping 
center . 
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The  bank  building  could  be  relocated  nearby  and  affected  home- 
owners  could  purchase  homes  elsewhere  without  any  direct  economic  loss 
since  they  would  be  paid  fair  market  value  plus  relocation  expenses. 
The  Shop  Rite  center  would  be  paid  damages  resulting  from  the  Instal- 
lation of  the  flood  wall.  These  direct  values  can  be  measured  by 
standard  appraisal  practices.  Tne  social  effect  over  the  long  term  is 
not  subject  to  such  direct  measurement,  but  is  believed  to  be  slightly 
negative  for  two  reasons: 

(1)  The  character  of  the  immediate  neighborhood  will  be 
changed  from  a comfortable  res ident ial-commercial  community  to  a 
barren  channel  approximately  200  feet  wide  at  the  top  of  bank. 

(2)  Tile  demarcation  between  the  protected  and  unprotected 
areas  will  be  abruptly  defined  by  a concrete  wall  about  twelve  feet 
high.  These  effects  are  not  considered  major  as  the  neighborhood  Is 
a transition  area  between  commercial,  residential  and  agricultural 
activities. 

The  most  significant  effect  of  the  local  protection  project  would 
be  the  flood  protection  offered  by  its  construction.  In  addition  to 
the  protection  of  existing  structures  from  flood  damages,  these  would 
be  the  increase  in  the  value  of  unoccupied  land  and  many  existing 
properties  that  could  then  be  put  to  a higher  economic  use. 

since  the  August  1555  flood  of  record,  about  500  apartment  units 
have  been  built  along  Union  Street,  and  three  shopping  centers  have 
been  built  along  East  Main  Street  (Route  20).  An  application  for  a 
24-acre  shopping  center,  also  on  East  Main  Street,  is  pending.  All  of 
these  are  in  the  flood  plain  but  will  be  protected  if  the  project  is 
built.  Additional  land  now  vacant,  used  for  farming,  or  not  meeting 
the  current  or  future  criteria  for  highest  and  best  use  will  be 
subjected  to  pressure  for  development.  This  pressure  for  dovel  pment 
in  the  flood  plain  has  been  strong,  as  evidenced  by  extensive  growth 
in  the  last  two  decades,  however,  the  construction  of  the  project 
will  protect  much  of  the  developable  land,  and  accordingly  will  remove 
some  restrictions  to  development. 

The  city  will  have  to  balance  the  desire  for  growth  against  the 
desire  to  maintain  the  character  of  the  city  becai.se  the  use  for 
commercial  purposes  is  usually  not  compatible  with  the  best  use  for 
environmental  or  social  purposes.  There  are  several  citizen's  groups 
actively  working  with  various  city  agencies  to  determine  and  implement 
a policy  of  controlled  growth. 
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DESIGN 


The  Westfield  Local  Protection  Project  was  designed  to  protect 
approximately  1700  acres  of  highly  developed  flood  plain  from  flooding 
by  the  Westfield  and  Little  Rivers,  and  Powdermill  Brook.  The  project 
consists  of  two  dike  systems  totalling  more  than  8-1/2  miles  of 
compacted  earth  dike  and  concrete  flood  walls,  along  with  ancillary 
structures  such  as  street  gates,  punping  stations,  etc.,  two  overflow 
channels  totalling  6500  feet,  and  5400  feet  of  improved  channel  on  the 
Little  River.  Gated  conduits  would  be  installed  at  two  locations  on 
the  Westfield  River  and  at  one  location  on  the  Little  River.  At  tines 
of  flooding,  these  gates  will  be  shut,  causing  the  rivers  to  flow 
through  tile  overflow  channels  while  the  reaches  of  river  channel 
inside  the  dike  would  be  used  to  collect  interior  runoff  and  direct 
it  to  the  pumping  station. 

The  selected  plan  will  he  designed  to  protect  against  a design 
flood  of  28,000  cfs  on  the  Little  River  and  101,000  cfs  at  the 
Westfield  gage  on  the  Westfield  River.  The  flow  on  the  Westfield 
River  represents  the  standard  project  flood  modified  by  the  existing 
knigncviile  and  Littleville  reservoirs.  Since  the  interior  drainage 
system  will  have  to  handle  runoff  from  very  fiasuy  streams,  the 
storage  ponds  and  pumping  stations  will  be  designee  for  a 2 )-year 
frequency  rainfall  coincident  with  flood  stages  similar  to  those  which 
would  occur  daring  a recurrence  of  the  flood  of  August  1^55  as  modi- 
f ' e by  Xnightville  and  Littleville  reservoirs.  Gravity  outfalls  from 
tne  temporary  storage  ponds  will  be  designed  for  a 100-year  frequency 
storm  with  concurrent  normal  river  flow.  A detailed  description  of 
cue  riyurology  and  Hydraulic  design  is  given  in  S -tlon  D of  this 
Appendix. 

FOUNDATIONS  AND  MATERIALS 

Westfield  is  located  in  the  Connecticut  Valley  lowland,  which  is 
underlain  by  Triassic  sedimentary  bedrock  consisting  of  conglomerate , 
sandstone  and  shale  with  included  sheets  of  igneous  rock  commonly 
referred  to  as  "crap".  Relief  in  the  lowland  is  generally  low  and 
subdued  except  wnere  faulting  and  differential  weathering  have  left 
prominent  ridges  of  the  "trap"  projecting  above  the  softer  sediments. 
The  higher  hills  \n  the  region  are  blanketed  by  glacial  till.  Exten- 
sive outwash  and  lake  deposits  laid  down  in  late  glacial  and  post 
glacial  lakes  occur  in  the  lower  parts  of  the  region.  These  deposits 
form  broad  plains  in  the  valley  bottoms  and  wide,  flat-topped,  steep- 
faced  terraces  along  the  valley  sides.  Thin  deposits  of  recent 
alluvium  have  accumulated  on  tin;  broad  flood  plains  in  the  valley 
bottoms . 
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Subsurface  investigations  in  1940,  1957,  and  19t>2  provided 
information  about  foundation  conditions  and  the  character  of  material 
in  the  existing  dike.  Design  studies  indicated  that  the  impervious 
material  for  the  Little  River  dike  must  be  obtained  off-site. 

The  Westfield  and  Little  Rivers  flow  in  shallow  channels  along 
wide-flat  valleys  which  meet  in  the  low,  broad  plain  on  which  the 
major  part  of  the  city  of  Westfield  is  located.  Bedrock  consisting 
of  sandstone  also  outcrops  in  the  Little  River  at  and  immediately 
downstream  from  the  existing  dam  at  Stevens  Mill.  Another  small  area 
of  bedrock  outcrop  occurs  along  Union  Street  east  of  Powdermtll  Brook 
approximately  1200  feet  north  of  Route  20.  Elsewhere  throughout  the 
area  bedrock  is  buried  beneath  extensive  outwash  and  glacial  lake 
deposits  which  floor  the  wide  plain  and  form  the  prominent  terraces 
which  border  the  flat,  low  valleys  of  the  Westfield  and  Little  Rivers. 
The  outwash  at  the  surface,  in  large  areas  of  the  river  plains, 
consists  of  silty  fine  sand.  Locally,  sandy  silt  occurs.  Exposures 
on  the  faces  of  the  terraces  indicate  that  they  are  composed  mainly  of 
sand. 


Overburden  in  the  site  area  ranges  from  ten  to  over  sixty  feet 
in  thickness  and  consist  of  stratified  sand,  silt  and  gravel.  At  the 
surface  generally  throughout  the  area  . .^rfici.  l materials  are  under- 
lain by  a stratum  of  sandy  gravel  and  gravelly  sand  which  is  generally 
about  ten  feet  thick  but  varies  in  thickness  locally  and  in  a few 
diluted  areas  is  entirely  missing.  Beneath  this  stratum,  silty  fine 
to  gravelly  sand,  clean  sands,  gravels,  silt,  occasionally  clavev, 
extend  to  bedrock  or  to  a thin  ueposit  of  till  which  overlies  the 
bedrock  in  some  areas.  In  local  reaches  of  the  Westfield  River 
channel,  the  river  has  eroded  the  surticial  fine  sands  ,»nd  silts  and 
exposed  the  underlying  gravels.  Similar  conditions  occur  locally 
along  the  Little  River.  Locally  along  both  rivers,  old  natn-al 
depressions  have  been  filled  with  variable  materials  including,  in 
part,  cinders,  asnes,  bricks,  lumber  and  other  trasn.  Water  revels, 
as  indicated  by  short-term  readings,  are  generally  at  or  sligntlv 
above  adjacent  river  levels.  Existing  dikes  along  the  Westfield  and 
Little  Rivers  are  constructed  generally  of  siltv  fine  sand  with 
occasional  thin  zones  of  sandy  gravel. 

Bedrock  throughout  the  site  area  is  pink  to  r«.u-brown,  calcareous, 
thick-bedded  sandstone.  It  is  generally  coarse  grained  and  includes 
conglomerate  cones,  but  locally,  fine-grained  and  even  shnly  phases 
occur.  The  attitude  or  the  bedding  is  obscure  because  contacts 
between  beds  are  largely  gradational.  Observations  of  outcrops  in  the 
vicinity  of  the  site,  however,  indicate  that  the  dip  of  the  sandstone 
is  eastward  at  relatively  gentle  angles.  Bedrock  i.-,  moderately  to 
deeply  buried  throughout  most  of  the  site  area.  Near  the  upstream  end 
of  the  proposed  excavation  for  the  Westfield  diversion  channel,  however, 
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bedrock,  was  encountered  in  borings  at  a depth  of  6 feet  below  proposed 
channel  grade  and  it  is  possible  that  rock  may  be  encountered  in 
excavations  in  this  reach.  Bedrock  outcrops  extensively  in  the  Little 
River  at  Stevens  Mill  and  is  available  for  foundations  for  the 
proposed  concrete  flood  wall  at  depths  ranging  from  5 to  25  feet. 

STRUCTURAL 

The  selected  plan  would  provide  for  the  construction  of  earth 
dikes,  overflow  channels,  street  gates,  a railroad  gate,  sandbag 
structure,  pumping  stations,  a pressure  conduit,  gated  conduits, 
ungated  conduits,  and  other  appurtenant  structures. 

Each  of  these  structural  units  will  be  designed  in  accordance 
with  the  most  recent  design  criteria  established  by  the  Office  of  the 
Chief  of  Engineers.  The  design  will  be  in  accordance  with  the  pro- 
cedures established  in  the  published  and  improved  document  "Design 
Memorandum  No.  5 - Embankments  and  Foundations",  "Design  Memorandum 
No.  6 - Pumping  Station",  and  "Design  Memorandum  No.  7 - Detail 
Design,  Walls  and  Miscellaneous  Structures". 

RECREATION 

The  project  could  be  used  as  the  basis  for  a major  recreation 
plan  by  the  city.  Various  potential  activities  have  been  discussed 
with  city  officials  and  civic  groups  for  the  use  of  portions  of  the 
project  for  a variety  of  activities.  The  five  ponding  areas  which  are 
to  be  used  for  the  temporary  storage  of  interior  runoff  during  project 
operations  would  be  retained  by  the  city  as  "green  areas".  These 
areas  cannot  have  structures  built  on  them  but  could  be  used  for 
picnic  grounds,  softball  fields,  tennis  courts  or  similar  "non- 
structural"  facilities. 

Tne  eight-mile  length  of  the  earth  dike  would  be  built  with  a 
roadway  on  top.  Except  tor  occasions  when  t..e  project  is  in  operation, 
this  roadway  could  be  used  by  the  general  public  for  walking,  jogging, 
bicycling,  rest  areas,  and  vista  areas.  Motocycles,  snowmobiles  and 
other  motorized  recreation  vehicles  would  be  prohibited  because  of  the 
possibility  of  damage  to  the  dike  and  the  danger  to  others  using  the 
area. 


At  one  or  more  locations  along  the  length  of  the  project  an  area 
could  be  made  available  on  land  between  the  dike  and  the  river  for 
picnic  areas  and/or  a boat  landing  for  canoes  or  small  outboards.  An 
approved  means  of  access  could  be  provided  over  the  dike. 
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CONSTRUCTION 


The  design  of  the  project,  including  the  preparation  of  plans  and 
specifications,  will  require  approximately  three  years  from  the  time 
the  project  is  authorized  and  funds  are  allocated.  This  schedule  is 
contingent  upon  continuous  annual  funding  of  the  project  during  the 
three-year  design  period.  No  unusual  design  problems  are  expected. 

After  the  contract  is  awarded,  the  time  required  for  construction 
of  the  project  is  estimated  at  three  years.  This  schedule  also  is 
contingent  upon  continuous  annual  funding  of  the  project  during  the 
three-year  construction  period.  No  significant  problems  are  expected 
during  construction. 

Impervious  fill  material  suitable  for  use  in  constructing  the 
impervious  section  of  part  of  the  Westfield  River  dikes  and  the 
riverside  berms  in  local  reaches  would  be  obtained  from  required 
channel  excavation  for  the  relocation  of  the  Westfield  River.  For  the 
dines  and  berms  along  che  Little  River  and  Powder, nill  Sroolc  and  the 
remainder  of  the  Westfield  River  dike,  impervious  fill  material  could 
be  obtained  from  a new  borrow  pit  located  between  Fowler  a ,d  Sackett 
Roads,  near  the  Southwick  town  line. 

Materials  taken  from  the  required  excavations  that  ire  of 
suitable  quality  for  pervious  and  random  fill  will  be  used  in  the 
construction  of  the  project.  All  other  required  fill  material  can  be 
obtained  from  approved  sources  within  lb  miles  of  the  project  >ltt. 

High  grade  traprock  is  available  from  comr.wrc.al  suppliers 
located  in  Westfield  within  a haul  distance  of  less  than  five  miles. 

Since  the  amount  of  concrete  needed  for  the  project  is  snail 
enough  to  be  handled  by  existing  commercial  producers  in  tee  \ r.*a , 
i .vest igat ions  will  be  limited  to  these  producers. 


Appendix- 1 
F- 16 


OPERATION  AND  MAINTENANCE 


The  operation  of  the  project  will  consist  essentially  of  a 
warning  system,  closure  of  che  several  gates  and  conduits,  operation 
of  the  pumps,  and  continuous  inspection  during  flood  emergencies. 

The  very  rapid  runoff  from  the  steep  watershed  upstream  of  the 
project  area  results  in  a relatively  short  warning  time.  Therefore, 
an  adequate  forecasting  and  warning  system  would  have  be  implemented 
if  the  project  is  to  be  fully  operational  in  time  to  protect  against 
flooding.  When  a flood  ippears  imminent,  the  street  gates,  railroad 
gate,  and  gated  conduits  would  be  closed.  As  the  interior  runoff 
accumulates  within  the  protected  area,  the  pumps  would  be  operated  and 
the  runoff  discharged  outside  the  dikes.  If  the  river  stages  continue 
to  rise,  the  sandbag  structure  at  the  railroad  bridge,  which  would  be 
within  the  freeboard  space  would  be  installed.  The  final  operational 
activity  would  be  a constant  patrol  along  the  entire  length  of  the 
project  for  continuous  surveillance  of  the  structures  and  all 
ancilla-y  works. 

Maintenance  would  consist  of  mowing  the  dikes  at  least  twice  a 
year,  control  of  vegat..tion  on  slopes  protected  by  riprap  and  within 
the  new  overflow  channels.  Concrete  structures,  gates  and  other 
components  of  the  flood  protection  system  would  he  inspected  and 
repaired  as  necessary.  At  least  once  each  year  a simulated  operation 
of  aii.  project  features  would  be  required.  This  would  assure  that 
’dequate  number  of  personnel  are  properly  trainee  for  an  actual 
.^ad  ev_..t.  I.  wasls  pteviue  the  opportunity  to  inspect  all 

components  and  assess  the  need  for  maintenance  or  replacement. 

Tlie  operation  and  maintenance  of  the  project  would  bo  the 
responsibility  of  local  interests  and  would  be  accomplished  in 
accordance  with  Federal  regulations.  A project  operation  and 
maintenance  manual  would  be  prepared  by  the  New  England  Division 
and  distributed  to  the  responsible  parties. 
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G-4  Stage  Damage  Curve  Zone  2 

G-5  Stage  Damage  Curve  Zone  3 

G-6  Stage  Damage  Curve  Zone  4 

G-7  Stage  Damage  Curve  Zone  5 

G-8  Stage  Damage  Curve  Zone  6 

G-9  Stage  Damage  Curve  Zone  7A 

G-10  Stage  Damage  Curve  Zone  7B 

G-1I  Damage  Frequency  Curve  Zone  I 

G-L2  Damage  Frequency  Curve  Zone  2 

G-13  Damage  Frequency  Curve  Zone  3 

G-14  Damage  Frequency  Curve  Zone  4 

G-15  Damage  Frequency  Curve  Zone  5 

G-16  Damage  Frequency  Curve  Zone  6 

G-I 7 Damage  Frequency  Curve  Zone  7A 

G-I8  Damage  Frequency  Curve  Zone  7B 
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SECTION  G 


ECONOMIC  OF  THE  SELECTED  PLAN 


The  function  of  this  section  is  to  present  the  economics  of  the 
selected  plan.  The  methodology  of  benefit-cost  analysis  is  explained 
and  the  annual  costs  and  benefits  are  derived  and  presented.  Future 
benefits  are  similarly  displayed.  The  benefit-cost  ratio  is 
formulated,  and  benefit  maximization  is  determined.  The  material 
presented  in  this  section  concerns  only  those  facets  of  the  proposed 
improvement  which  can  be  readily  quantified  in  dollar  values. 


METHODOLOGY 


The  tangible  economic  justification  of  the  proposed  improvements, 
which  provide  esstntially  complete  flood  protection  against  a Standard 
Project  Flood  in  ^he  highly  urbanized  flood  plain  of  Westfield,  may  be 
determined  by  comparing  the  average  annual  charges  (i.e.,  interest, 
amortization,  and  operation  and  maintenance)  to  an  estimate  of  the 
average  annual  benefits  which  are  anticipated  to  be  realized  over  the 
100-year  period  of  analysis  selected.  The  average  annual  benefits 
must  equal  or  exceed  the  annual  costs  if  the  project  is  to  be 
recommended  for  Federal  participation. 

The  values  given  to  benefits  and  costs  at  their  time  of  accrual 
are  made  comparable  by  conversion  to  an  equivalent  time  basis  using  an 
appropriate  interest  rate.  An  interest  rate  of  6-7/8  percent  applicable 
to  public  projects  is  used  in  this  report.  The  net  effect  of  converting 
benefits  and  costs  in  this  manner  is  the  development  of  comparable  aver- 
age annual  values. 

Because  of  the  high  degree  of  protection  afforded  and  the  high 
quality  of  maintenance  that  would  be  required  for  flood  control  works 
in  an  established  urban  area,  the  physical  life  of  the  works  would 
exceed  100  years.  Based  on  these  factors,  a 100-year  period  of 
analysis  was  selected. 

The  development  of  costs  and  benefits  in  this  report  follows 
standard  Corps  of  Engineers  practice.  The  value  of  all  goods  and 


Appendix- 1 

G-  l 


services  used  ia  L l »«.■  project  is  estimated  on  the  cost  side.  On  the 
he  no  fit  side,  damages  prevented,  both  present  and  future,  and  location 
benefits  are  estimated.  The  assessment  of  damages  prevented  is  based 
on  flood  damage  surveys  which  provide  dollar  estimates  of  both 
physical  and  non-physical  losses  related  to  various  stages  or 
elevations  of  flooding.  These  losses  are  then  related  to  stage- 
t requenoy  data  which  result  in  expected  losses  on  an  annual  basis. 
Annual  benefits  then  are  computed  by  subtracting  total  annual  losses 
which  would  occur  with  the  project  from  the  total  losses  that  would 
occur  without  the  project.  Graphic  development  of  stage-damage  and 
damage- frequency  relationships  are  shown  on  the  plates  at  the  end  of 
this  section. 

The  final  consideration  is  maximizing  net  quantifiable  benefits. 
This  is  an  economic  concept  directed  toward  sizing  a project  or  invest- 
ment to  the  point  where  the  greatest  excess  of  benefits  over  costs 
occurs.  in  effect,  this  is  the  point  where  the  last  increment  in 
project  size  has  an  incremental  cost  unit  equal  to  an  incremental 
benefit  unit.  However,  maximization  does  not  reflect  qualitative 
values.  Plate  G-2  describes  the  results  of  maximization  studies  with 
an  Excess  Benefits  Curve. 


COSTS 


FIRST  COSTS 

The  estimates  of  first  costs  provide  for  construction  of  the 
Selected  Plan  as  described  in  Section  F and  shown  on  Plate  F-l.  The 
estimates  provide  for  the  construction  of  the  earth  dikes,  concrete 
walls,  pumping  stations  and  other  appurtenant  items.  Quantities  of 
the  principal  construction  items  were  estimated  on  the  basis  of  a 
preliminary  design  which  would  provide  safe  structures  for  given 
conditions.  The  estimates  for  first  costs  were  based  on  March  1978 
prices.  A contingency  allowance  of  20%  is  included.  Engineering  and 
design  and.  supervision  and  administration  are  estimated  in  lump  sum 
items  based  on  the  cost  of  similar  projects  throughout  the  Westfield 
area,  and  amount  to  9%  and  8%,  respectively. 

Table  G-l  summarizes  the  estimated  first  cost  of  the  selected 
plan  of  improvement.  A detailed  estimate  of  non-Federal  costs  is 
summarized  in  Table  G-l  and  shown  in  Table  G-2. 
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TABLE  G-l 


SUMMARY  OF  ESTIMATED  FIRST  COSTS 


FEDERAL  COST 


CONSTRUCTION  COST 


Earth  Dikes 

$13,000,000 

Concrete  Walls 

2,750,000 

Vehicular  Gates 

460,000 

Railroad  Gate 

260,000 

Pumping  Stations 

2,700,000 

Gated  Conduits 

970,000 

Interior  Drainage 

2,330,000 

River  Overflow  Channels 

2,430,000 

Utility  Relocations 

1,900,000 

Detours  during  Construction 

230,000 

Ancillary  Works 

450,000 

Downstream  Mitigation 

1,000,000 

Archaeological  Mitigation 

800,000 

TOTAL  CONSTRUCTION  COST 
Engineering  & Design 
Supervision  & Administration 
TOTAL  ESTIMATED  FE  JERAL  FIRST  COST 
ROUNDED  TO 


$29,280,000 

2.640.000 

2.340.000 
$34,260,000 
$34,300,000 


NON-FEDERAL  COST 


Lands  and  Damages 
Utility  Relocations 

TOTAL  ESTIMATED  NON-FEDERAL  FIRST  COST 
TOTAL  ESTIMATED  PROJECT  FIRST  COST 


$ 3,600,000 
1,200,000 

$ 4,800,000 

$39,100,000 


Includes  20%  lor  contingencies. 
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ESTIMATED  NON-FEDERAL  COSTS 

I.  Real  Estate  dusts: 


Lands  & Improvements 

(Fee  & Permanent  Easements) 

Temporary  Construction  Easements 
Severance  Damages 
Relocation  Assistance 
Acquisition  Costs 

SUB-TOTAL 
Contingencies  20% 

TOTAL  FIRST  COST 

II.  Utility  Relocation 

Sewer:  18"  Force  Main  along  Westfield  River 

Utility  lines,  highway  bridge 

Repave  roads,  replace  sidewalks,  etc. 

TOTAL  FIRST  COST 

I i I . Operation  and  Maintenance 


$2,400,000 

220,000 

140.000 
90,000 

150.000 

$3,000,000 

600.000 


$3,600,000 


$300,000 

750.000 

150.000 

$1,200,000 


Annual  Maintenance:  Mow  grass,  test  pumps,  etc.  $8,000 
Annual  Emergency  Simulation  4,000 
Repairs  of  plant  and  equipment  2 ,000 


ANNUAL  TOTAL  $14,000 


IV.  Major  Replacements  (Estimated) 


Pumps  and  Engines  $3,000 
Sluice  Cates  & stems,  street  gates  & leaves  2,000 
Miscellaneous  1 ,000 


ANNUAL  TOTAL  $6,000 
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Estimates  ot  iiuni.il  costs  are  based  oil  .1  lUU-year  period  ot 
.ui.ilysis.  Since  the  construction  activities  will  extend  over  a three- 
year  period,  interest  during  construction  will  be  included.  The 
investment  cost  thus  is  the  total  of  first  cost  plus  the  interest 
during  construction.  Interest  and  amort izitat ion  charges  are  baseo  on 
an  interest  rate  of  t>  — 7 / 8 percent.  The  estimated  cost  of  annual  opera- 
tion and  maintenance  also  is  included.  Table  G-3  shows  the  Federal  and 
non-Fedoral  investments,  while  Table  C-4  summarizes  the  annual  costs. 


FLOOD  LOSSES  AND  BENEFITS 


flood  control  bene  tits  ire  de ! i nod  .is  flood  damages  prevented  and 
me  • ised  on  1 i i.it  os  o(  . : . it  . < > . lamuges  ; i the  flood  plain.  The 
information  compiled  relates  flood  stages  in  feet  to  the  respective 
recurring  dollar  damages  to  properties;  these  stage-damage  relations 
arc  exhibited  in  Plates  G-3  to  G-1H.  The  determination  of  annual 
damages  requires  the  correlation  of  hydrological  stage- f requenev  data 
•cid  stage-damage  information  to  produce  damage- : requenev  curves 
included  on  Plate.-  G-3  to  C-iS.  Annual  benefits  are  the  dollar 
difference  betwee  d images  cccuring  under  natural  or  existing 
conditions,  and  t hat  still  occur  with  the  improvement. 

Future  flood  control  benefits  are  estimated  by  taking  into  account 
tuture  hydrologic  changes  and  economic  development.  The  effects  of 
” 1 ood  control  on  the  additional  damages  which  result  from  these  factors 
constitute  a benefit  to  the  project. 

RECURRING  LOSSES 

Experienced  losses  are  those  losses  that  actually  occurred  during 
a specific  historical  storm.  Recurring  losses  arc  those  that  are 
expected  to  occur  in  tiie  future  at  various  flood  stages  under  present 
day  levels  ot  development.  The  damages  that  would  occur  in  a recurrence 
>t  tlu  record  flood  stages  associated  with  the  August  1955  hurricane 
muter  present  dav  conditions  in  Westfield  would  exceed  $100  million 
del  tars  (March  197b  price  level).  Seventy-four  percent  of  expected 
recurring,  losses  in  Westfield  would  accrue  to  commercial  and  residential 
properties.  1'he  rapid  development  of  the  latter  property  types  between 
l ’ and  19  7-4  has  more  than  tripled  the  potential  losses.  Table  G-5 
dot  tils  the  recurring  losses  by  property  type  and  as  a percent  of  the 
tot  a l. 
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TABLE  G-3 


r 
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SUMMARY  OF  INVESTMENTS 

FEDERAL  INVESTMENT 

Federal  First  Cost 

Interest  During  Construction: 

($34  , 300, 000) (0.0687 5) (1/2x3) 

TOTAL  FEDERAL  INVESTMENT 

NON-FEDERAL  INVESTMENT 

Non-Federal  First  Cost 

Interest  During  Construction: 

($4, 800, 000) (0.06875) (1/2x3) 

Rounded  to 

TOTAL  NON-FEDERAL  INVESTMENT 

TOTAL  FEDERAL  AND  NC N-FEDERAL  INVESTMENT 


$34,300,000 

3.500.000 
$37,800,000 

$ 4,800,000 

495,000 
$ 5,295,000 

5.300.000 

$ 5,300,000 
$43,100,000 


TABLE  G-4 

SUMMARY  OF  ESTIMATED  ANNUAL  COSTS 

Federal 


Interest  & Amortization  (0.06883  x $37,800,000)  $2,600,000 

Non-Federal 

Interest  4 Amortization  (0.06883  x $5,300,000)  $ 360,000 

Operation  N Maintenance  14,000 

Major  Replacement  (Estimated)  6,000 

$ 380,000 

IOTA!  ANNUAL  COST  $2,980,000 
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TABLE  G-5 


Recurring  Losses  (In  thousands) 
19 /A  Conditions 
19/8  Price  Level 
1953  Flood  - Zero  Stage 


0 St 

))ge 

Percent  ot 

+ 3 St 

age 

Percent 

( 1974) 

(19/8) 

Tot  a 1 

(19/4) 

(19/8) 

Total 

AG  K 

l , 19/.  1 

1,810.2 

1.7/ 

1.893.0 

2,0/0. 9 

1.08 

COM 

32,231.8 

41, 901.  J 

40.9  1 

4 3,892./ 

8o,b/0.5 

29.58 

ilWY 

99  1 . 0 

1,288. 3 

1.2b 

3,048.0 

3,988.8 

2.07 

INI) 

l 3,489.0 

17,533./ 

1/.12 

33,814.9 

4 3,989.4 

22.98 

PUB 

3 , b 1 2 • 9 

4 , o9o. 8 

4.88 

10,804.9 

14,040.4 

7.33 

UK 

oO.o 

/8.0 

• 08 

320.0 

4 1 o . 0 

.22 

RES 

2o , 1 8 / . 0 

34 , 2 o4 . 1 

33.48 

82,)  12.9 

08, 1 36.8 

35.5  7 

U 

o')  2.0 

84  / • o 

.83 

1./74.0 

2,306.2 

1.20 

Tot  a 1 

/ 8, /90. 8 

102,428.0 

100.00 

14/, 38/. 4 

191,564.7 

100.00 
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The  study  area  consists  of  (approximately)  2200  residences,  400  commercial 
establishments,  40  public  buildings,  40  industrial  concerns,  and  15  farms. 

BENEFITS 

Damages  expected  under  both  present  and  future  conditions  are 
measured  as  flood  control  benefits  when  presented  with  project  imple- 
mentation. Damages  reduced  to  existing  properties,  future  losses 
prevented,  and  location  advantages  to  properties  are  the  types  of 
gains  that  result.  Flood  damages  are  designated  generally  as  physical 
damages  caused  by  inundation  and  associated  non-physical  losses 
incurred.  These  are  sorted  into  property  classifications,  including 
residential,  commercial,  industrial,  public  and  agricultural. 

Economic  damage  zones  are  referenced  to  hydrologic  index  stations 
and  their  associated  reaches.  The  flood  area  has  been  divided  into 
seven  zones  as  indicated  on  Plate  G-l. 

ANNUAL  LOSSES 

Stage-damage  information  obtained  via  field  survey  is  combined 
with  stage-frequency  data  to  produce  damage-frequency  correlations. 

The  probability  of  reaching  each  stage  in  a given  year  is  multiplied 
by  the  corresponding  damage,  and  these  expected  values  are  totalled. 

Based  upon  March  1978  levels  and  1974  conditions,  the  average  annual 
inundation  loss  to  existing  properties  amounts  to  $ ,331,000. 

BASIC  ANNUAL  BENEFITS 

These  benefits  are  the  dollar  difference  between  the  annual 
losses  without  a project,  and  the  annual  residual  losses  to  be 
expected  with  a project  in  place.  At  March  1978  price  levels  and  19/4 
conditions  annual  benefits  amount  to  83,449,900. 

The  project  causes  slightly  higher  flood  stages  downstream  of  its 
eastern  limit,  along  the  Westfield. River,  in  Westfield,  West  Spring- 
field  and  Agawam.  Twenty-four  properties  are  affected.  These 
properties  were  surveyed  by  damage  appraisers,  stage-damage  and 
hydrologic  frequency  data  were  estimated  and  annual  increased  damages 
(negative  benefits)  of  $12,700  were  derived.  The  negative  benefits 
were  subtracted  from  flood  control  benefits  to  arrive  at  net  basic 
benefits  of  $3,449,900. 

$3,462,600 
- 12,700 
$3,449,900 


*with  Knightville  and  Littleville  reservoirs 
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TABLE  G-6 


Annual  Losses  and  Annual  Flood  Control  Benefits 
Selected  Plan,  Westfield,  Massachusetts 
by  Damage  Bone 
19/4  price  level 


Zone 

Annual  Loss 
(w/o  project) 

Annual  Loss 
(w/project) 

Benefits 

1 

486,000 

184,000 

302,000 

2 

192,400 

84,000 

108,400 

3 

134,200 

43,200 

91,000 

4 

162,200 

72,000 

90,200 

5 

1,834,000 

86,400 

1,747,600 

6* 

396,000 

95,000 

301,000 

7 

201,000 

108,200 

92,800 

TOTAL 

3,405,800 

672,800 

2,733,000 

Zone 

6 in  1973 

prices  due  to  resurvey 

of  potential  damages 

Price 

Update  to 

1978:  (update  factor 

1974  - 78  *=  1.3) 

Zone 

Benefits 

1 

392,600 

2 

140,900 

3 

118,300 

4 

117,300 

5 

2,271,900 

6 

300,800 

7 

120,800 

TOTAL 

3 ,46  2 ,b00 
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LOCATION  BENEFITS 


i 


Hie  ability  of  the  project  to  make  protected  flood  plain  land 
available  to  new  activities  that  would  use  the  flood  plain  only  with 
the  project  results  in  location tbenef its . The  value  of  this  benefit 
is  determined  by  employing  two  different  techniques  in  accordance  with 
Engineering  Regulation  (ER)  1 10.‘>-2-35 1 : (1)  the  change  in  the  market 

value  of  land  in  the  flood  plaid  and  (2)  net  income  differences.  Since 
more  data  and  expert  opinion  was.  available  using  method  (1),  market 
value,  final  location  benefits  reflect  this  method.  Consultation  with 
the  Westfield  Planning  Department  resulted  in  the  identification  of 
sixty  acres  of  flood  plain  land  which  could  be  utilized  for  higher 
uses  with  the  selected  plan.  The  total  acreage  was  located  in  the 
following  damage  zones. 

Zone  5;  one  15  acre  parcel 

Zone  6;  one  17  acre  parcel 

Zone  7 ; one  8 acre  parcel 

one  13  acre  parcel 

Zone  8;  one  7 acre  parcel 

The  sixty  acres  are  currently  agricultural  or  wooded  land  whose  most 
likely  future  use  with  the  project  would  be  either  commercial  or 
industrial.  No  comparable  land  is  available  outside  the  flood  plain. 
The  Westfield  Assessor  and  Chamber  of  Commerce  were  consulted  for 
square  foot  values  for  industrial  and  commercial  spa< e after  project 
implementation  and  unde'  current  conditions.  It  was  assumed  that 
eighty  percent  of  the  s.xty  acres  would  be  developed  after  project 
implementation  and  that  this  growth  would  take  ten  years.  Based  on 
zoning,  local  growth  patterns  and  planner  opinions,  it  was  assumed 
that  75  percent  (3o  acres)  would  be  developed  for  commercial  use  and 
the  remaining  25  percent  (12  acres)  for  industrial  use.  Market  value 
would  be  §2.00  per  square  foot  for  industrial  and  $.35  per  square  foot 
for  commercial  after  project  implementation  but  only  one-half  of  those 
amounts  without  the  project. 

Commercial:  Industrial: 


43,560  ft. /acre 
x $2.00 

$87,120  per  acre 

x 3b  acres 

$3,136,320 

$3, 136,320 
182,952 
'3,319,272 
1 ,o59,o3t) 
$1,659,636 


43,560  ft. /acre 
x $.35 
$15,246 

x 12  acres 

$182,952 

(Commercial) 

( Industrial) 

(Total  Value  with  Project) 
(Value  without  Project  - 5031) 
(Additional  Gain  in  Land  Value 
with  Project) 
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The  Federal  rate  of  return  (94  HUD  mortgage  rate  was  used) 
converts  the  Increased  market  value  to  an  average  annual  benefit. 


$1,659,636  x .09  ■«  $149,367 
Updating  to  1978  prices  « $149,367  x 1.3  “ $194,177 

The  location  benefit  of  $194,177  is  assumed  to  be  reached  ten 
years  after  project  implementation  and  therefore  must  be  discounted 
over  the  project  life  of  100  years  at  the  prevailing  interest  of 
b-7/84.  After  discounting,  the  location  benefit  becomes  $146,500. 

AFFLUENCE  BENEFITS 

t 

Affluence  benefits  are  based  on  the  assumption  that  the  contents 
of  residential  structures  will  increase  in  value  as  the  incomes  of  the 
dwellers  of  these  residential  units  increase.  Second  only  to  agricul- 
ture, residential  land  use  in  Westfield  currently  accounts  for  nearly 
twenty  percent  of  all  developed  land  (see  Table  B-3  in  Section  B of 
this  appendix).  The  city  has  used  the  flood  plain  for  settlement  and 
agriculture  since  early  times.  The  area  is  flat,  easy  to  build  upon 
and  accessible  to  roads  and  river  travel.  The  flood  plain  represents 
about  one-half  of  the  land  in  the  present  core  city.  Within  the  area 
to  be  provided  with  flood  protection  by  the  selected  plan  are  located: 
approximately  2200  residential  units,  400  commercial  establishments, 

40  public  buildings,  40  industrial  concerns  « nd  15  farms. 

Reference  .o  table  G-5  shows  that  recurring  losses  in  the 
Westfield  flood  plain  are  concentrated  among  commercial  (414), 
residential  (334)  and  industrial  (174)  properties.  The  relative 
concentration  of  residential  units  in  each  damage  zone  (see  plate 
C-l)  in  the  Westfield  flood  plain  depicted  is  Table  G-7. 

TABLE  G-7 


Number  of  Residential  Units  per  Damage  Zone 
in  the  Westfield  Floodplain 


Damage 

Numbe  r 

Percent 

Zone 

of  Units 

of  Total 

1 

354 

lb. 3 

2 

467 

21.4 

3 

136 

b.2 

4 

522 

24.0 

5 

457 

21.0 

6 

25 

1. 1 

7 

217 

10.0 
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The  city  of  Westfield  currently  operates  under  the  regular  phase 
of  Flood  Insurance  Program  (HUD)  as  the  flood  insurance  map  was 
completed  and  published  in  June  1978  and  adopted  by  the  city  in 
October  1978.  The  Westfield  Planning  Report  (1976)  also  recommends 
that  vacant  flood  plain  land  be  used  only  for  agriculture,  open  space 
and  recreational  uses  in  the  future.  It  further  recommends  and 
encourages  that  all  undeveloped  flood  plain  land  be  zoned  agricultural 
and  that  current  occupants  of  the  flood  plain  undertake  floodproofing. 

From  an  audit  of  Westfield  assessment  records  for  the  flood 
damage  survey  and  a "communit/  housing  survey"  taken  by  the  Westfield 
Planning  Department  (1975)  it  was  determined  that  the  average  value  of 
a residence  in  Westfield  is  approximately  $32,500.  Interviews  taken 
during  the  damage  survey  and  final  damage  totals  indicated  that  the 
value  of  household  contents  was  approximately  forty  percent  of  the 
value  of  the  structure. 

Employing  the  affluence  factor  methodology,  the  value  of  contents 
was  increased  to  75  percent  of  the  structural  value  and  limited  to  the 
first  fifty  years  of  project  life.  Thus  the  additional  increment  due 
to  future  content  value  based  on  affluence  would  be  87.5%  (75%  : 40%) 
The  number  of  years  that  it  would  take  for  contents  value  to  grow  to 
the  maximum  75  percent  was  calculated  using  the  OBERS  regional  growth 
factor  for  per  capita  income.  Data  from  OBERS  projections  for  the 
Springf ield-Chicopee-Holyoke  SMSA,  to  which  Westfield  belongs,  and 
which  were  used  to  calculate  the  growth  period  ar  shown  in  Table  G-8. 

TABLE  G-8 


Projected  Levels  of  Per  Capita  Income  for 
the  Springf ield-Chicopee-Holyoke  SMSA 
Source  OBERS,  Series  E 


Per  Capita 

Percent 

Annual  Compound 

Income 

Increase 

Growth  Rate 

1970 

$3,425 

1980 

4,700 

.3723 

.033 

1990 

6,100 

.2979 

.026 

2000 

8,100 

.3272 

.029 

2020 

13, 100 

.6173 

.024 

1970-2020 

3.8248 

.0275 

Employing 

compound  interest 

tables  at  an 

annual  growth  rate  of 

2.75%  and  an  affluence  factor 

of 

0.875  it  will 

take  23  years  for  the 

contents  value 

to  grow  to  75% 

of 

the  structural  value  of  a residence. 
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Stage-damage  curves  were  then  prepared  for  contents  losses  for 
eacn  damage  zone.  These  losses  were  then  combined  with  hydrologic 
data  tor  eacn  damage  zone  to  produce  annual  damages.  Annual  damages 
to  residential  contents  both  "with"  and  "without"  the  project  and 
under  existing  conditions  and  after  adjustment  for  affluence  are 
displayed  in  Tables  G-9  and  G-10. 


TABLE  G-9 


Annual  Losses  and  Benefits  to  Residential  Contents; 
Existing  Conditions  without  Affluence  Adjustment 


Damage 

Annual  Losses 

Annual  Losses 

Benefits  to 

Zone 

without  project 

with  proiect 

Proiect 

1 

41,600 

11,520 

30,080 

2 

37,490 

13,800 

23,690 

3 

12,520 

3,880 

8,640 

4 

44,570 

16,400 

28,170 

5 

41,950 

9,560 

32,390 

b 

2,300 

710 

1,590 

7 

19,960 

6,180 

13.780 

TOTAL 

200,390 

62,050 

138,340 

Since  it 

takes  23  years  for  content  value  to  reach  75 

percent  of 

structural  value  .nd  it  is  estimated 

that  it  will  take  six 

years  to 

project 

completion,  then  affluence  growth  reaches  the  maximum  75 

percent 

level 

during  the  seventeenth 

year  of  project  life. 

( p 1 7 ^ ’ 

TABLE  ( 

3-10 

Annual  Losses  and  Benefits 

to  Residential  Contents- 

with 

Affluence  Adjustment  at  Pjj  (no  discounting) 

Damage 

Annual  Losses 

Annual  Losses 

Benefits  to 

Zone 

without  proiect 

with  proiect 

Proiect 

1 

7b, 000 

21,600 

56,400 

2 

70,290 

25,900 

44,390 

3 

23,480 

7,300 

16, 180 

4 

83,5/0 

30,750 

52,820 

5 

78,660 

17,930 

60,730 

6 

4,310 

1,330 

2,980 

7 

37,430 

11.590 

25,840 

TOTAL 

375,740 

116,400 

259,340 
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The  increase  in  annual  losses  and  benefits  due  to  application  of 
the  affluence  factor  in  each  damage  zone  exhibited  in  Table  G— 11. 


TABLE  G- 1 1 


increased  Losses  and  Benefits  due  to  Affluence 


Damage 

Zone 

Increase  in 

Annual  Res. 

Contents  Losses 
without  proiect 

Increase  in 

Annua  1 Res . 
Contents  Losses 
with  proiect 

Increase  in 
Benef its 

1 

3b , 400 

10,080 

26,320 

2 

32,800 

12,100 

20,700 

3 

10,960 

3,420 

7,540 

4 

39,000 

14,350 

24,650 

5 

36,710 

8,370 

28,340 

6 

2,010 

620 

1,390 

7 

17,470 

5,410 

12,060 

TOTAL 

175,350 

54,350 

121,000 

Residential  contents  losses  and  benefits  were  then  summarized  at 

the  following  points  of  reference:  P^  = existing  condition,  PQ 

first  year  of  project  life,  P^q  = tenth  year  of  project  life  and 

P^y  = seventeenth  year  when  residential  losses  reach  75%  and  growth 

due  to  affluence  is  ti  ruinated;  the  results  are  displayed  in  Table 

G-L2.  Benefits  which  accrue  after  P were  discounted  at  an  interest 

o 

rate  of  6-7/8  percent  and  a 100  year  project  life. 

TABLE  0-12 


Summary  of  Residential  Contents  Losses  and  Benefits  by  Reference  Points 


Losses : 

4 

h 

ho 

—1  7 

without  Selected  Plan 

200,400 

246,100 

303,700 

324,300 

with  Selected  Plan 

62,100 

76,200 

94, 100 

100,400 

Benef its 

138,300 

169,900 

209,600 

223,900 

Total  discounted  affluence  benefits  are: 


P0  = $31  ,b00 
P.0  = 39,700 

P1?  = 14,300 

$85,600 
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A price  update  factor  of  1.3  (1974  to  1978)  increases  the  total 
benefit  tor  atfluence  to  $111,300. 

EMPLOYMENT  BENEFITS 

NLO  "employment  benefits"  were  not  estimated  for  the  Westfield 
flood  control  project  flue  to  the  fact  that  the  unemployment  rates  for 
the  town  of  Westfield  and  the  Springf  ield-Chicopee-Holy  ok.e  SM3A  have 
fallen  below  the  six  percent  criterion  for  "substantial  unemployment". 
During  the  period  when  benefits  were  updated  (Jan-May  1978)  the  rates 
for  the  two  areas  varied  within  the  low  to  mid  five  percent  range. 


TABLE  G-l 3 


Summary  of  Benefits 


Basic  Flood  Control 
Locat ion 
Affluence 

Total  Annual  Benefits 


$3,449,900 

146,500 

111,300 

$3,707,700 


JUSTIFICATION 

Economic  justification  is  ascertained  by  comparing  the  estimated 
annual  benefits  • ith  the  equivalent  average  annual  costs,  including 
interest  and  amortization.  The  project  is  justified  when  the  ratio  of 
benefits  over  costs  is  equal  to  or  exceeds  unity.  Benefits  and  charges 
are  compared  over  the  100  year  life  of  the  project.  Dollar  values  of 
costs  and  benefits  that  would  accrue  to  the  plan  at  different  times 
were  made  comparable  by  conversion  to  an  equivalent  time  basis  using 
the  current  Federal  interest  rate  of  6— 7/8/4*  The  project  is  justified 
with  a Benefit  to  Cost  Ratio  of  1.24  to  1.0. 


TABLE  G- 14 


SUMMARY  OF  ECONOMIC  ANALYSIS 
AVERAGE  ANNUAL  COSTS  AND  BENEFITS 


Annual  Costs 
Annual  Benefits 
Benefit/Cost  Ratio 


$2,980,000 
$3,707,700 
1.24  to  1.00 
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M A XI Ml Z A TION 


Maximization  of  net  tangible  benefits  is  an  economic  concept 
utilized  to  size  a project  or  investment  to  the  point  where  the 
greatest  excess  of  benefits  over  costs  occurs.  This  is  the  point 
where  the  last  increment  in  project  size  has  an  incremental  cost 
equal  to  incremental  benefits,  and  any  further  increase  in  size  will 
not  be  incrementally  justified.  During  the  plan  formulation  phase 
of  the  study  it  was  determined  that  a local  protection  project  was 
the  preferred  flood  control  solution  that  would  meet  tiie  social, 
environmental  and  economic  criteria.  Of  the  several  plans  of  local 
protection  considered,  the  selected  plan  was  the  one  which  best  met 
these  criteria.  The  selection  of  the  height  of  the  protective  works 
then  became  the  remaining  variable-  The  height  of  protection  wtiich 
results  in  the  greatest  excess  of  benefits  over  costs  is  the  most 
efficient  irom  an  economic  cons ide rat  ton. 

basic  flood  control  benefits  for  the  existing  state  of  develop- 
ment in  w'estfield,  net  of  negative  effects  downs t re;  n of  the  project, 
at  specific  levels  of  j roteetion  for  the  selected  plan,  the  excess 
benefits,  and  related  cost  information  are  shown  in  Table  G-15.  The 
Excess  benefits  Curve  is  shown  on  Plate  G-2. 
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PLATE  G - 16 


RECURRING  DAMAGES  IN  *1000  UNITS 
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SECTION  U 


DIVISION  OF  PLAN  RESPONSIBILITIES 


This  section  presents  the  responsibilities  and  cost  apportionment 
between  Federal  and  non-Federal  interests  that  would  be  required  for 
implementation  of  the  selected  plan.  At  the  present  time  this 
apportionment  is  based  on  Federal  legislation  and  administrative 
policies  governing  local  flood  protection  projects.  However,  the 
President  has  proposed  cost  sharing  reforms  which  would  change  the 
amount  of  non-Federal  contributions  if  this  legislation  is  passed. 

For  this  reason,  this  section  is  divided  into  two  sub-sections;  the 
first  describes  the  division  of  plan  responsibilities  under  existing 
policies  and  the  second  describes  these  responsibilities  under 
policies  proposed  by  the  President.  The  differences  between  these 
policies  is  also  shown  on  Table  H-l  which  follows  these  sub-sections. 

It  should  also  be  pointed  out  that  while  non-structural  measures 
are  not  requirements  of  the  selected  plan,  local  interests  should 
consider  and  adopt  such  non-structural  measures  as  necessary  to 
protect  life  and  property  outside  the  protected  area.  A discussion 
of  non-structural  measures  is  given  in  Section  I of  this  Appendix. 

Tne  responsibility  for  implementing  non-structural  measures  is  non- 
Federal,  although  technical  advice  is  available  from  Federal  agencies. 


COST  APPORTIONMENT 

Under  these  policies  the  Federal  government  would  be  responsible 
for  all  flood  control  construction  costs.  Non-Federal  interests  would 
be  required  to  furnish  all  lands  and  rights-of-way  and  damages, 
including  relocations,  required  by  the  plan.  Non-Federal  interests 
also  would  bear  the  cost  of  operating  and  maintaining  project  features 
after  construction  in  accordance  with  Federal  requirements.  Total 
project  costs  are  currently  estimated  at  $39,100,000. 


Appendix- 1 
11- 1 


FEDERAL  RESPONSIBILITIES 


The  presently  estimated  Federal  share  of  the  total  first  costs  of 
the  selected  local  protection  plan  is  $34,300,000. 

The  Federal  government  will  also  design  and  construct  the  local 
protection  system  entirely  at  Federal  cost  except  for  the  specified 
items  of  local  cooperation.  After  construction  is  completed,  the 
project  will  be  turned  over  to  the  city  of  Westfield  for  operation 
and  maintenance. 

NON-FEDERAL  RESPONSIBILITIES 

The  presently  estimated  non-Federal  share  of  the  total  first  cost 
of  the  selected  local  protection  plan  is  $4,800,000.  In  addition, 
non-Federal  interests  would  be  required  to  operate  and  maintain  the 
project  after  completion  at  an  estimated  average  annual  cost  of 
$20,000.  The  specific  items  of  local  cooperation  are  described  as 
follows: 

a.  Provide  without  cost  to  the  United  States  all  lands, 
easements,  and  rights-of-way  necessary  for  the  construction  and 
subsequent  maintenance  of  the  project  (currently  estimated  at 
$3,600,000). 

b.  Hold  and  save  the  United  States  free  from  damages  due  to 
construction,  operation  and  maintenance  of  the  works,  except  damages 
due  to  the  fault  or  negligence  of  the  United  States  or  its  contractors. 

c.  Maintain  and  operate  all  works  after  completion  in  accordance 
with  regulations  prescribed  by  the  Secretary  of  the  Army  (currently 
estimated  at  $20,000  annually). 

d.  Provide  without  cost  to  the  United  States  all  alterations  and 
replacements  of  existing  utilities  (currently  estimated  at  $1,200,000). 

e.  Prescribe  and  enforce  regulations  to  prevent  encroachment  on 
both  the  improved  and  unimproved  channels  and  the  ponding  areas,  and 
manage  all  project  related  functions  to  preserve  capacities  for  local 
drainage  as  well  as  for  project  functions. 

f.  Comply  with  the  provisions  under  Sections  210  and  305  of 
Public  Law  91-646,  91st  Congress,  approved  January  2,1971,  entitled 
"Uniform  Relocation  Assistance  and  Real  Property  Acquisition  Policies 
Act  of  1970". 

In  accordance  with  the  Massachusetts  General  Laws,  the  formal 
assurances  of  local  cooperation  also  will  be  requested  through  the 
Commonwealth  of  Massachusetts  before  any  construction  of  the  proposed 
project  is  undertaken. 
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PROPOSED  POLICIES 


In  his  June  1978  message  to  Congress  on  Water  Policy,  President 
Carter  proposed  cost-sharing  reforms  which  would  change  the  amount 
non-Federal  contributions  for  Federal  water  resource  programs.  These 
recommended  changes  would  include  a cash  contriDution  from  benefiting 
states  of  5 percent  of  the  first  costs  of  construction  assigned  to 
nonvendible  (flood  control)  project  purposes  and  10  percent  of  the 
first  costs  assigned  to  vendible  project  purposes.  Application  of 
this  policy  to  the  selected  plan  would  require  the  Commonwealth  of 
Massachusetts  to  contribute  an  estimated  $1,955,000  (5  percent  of 
39,100,000)  to  the  project. 

The  President  also  proposed  that  the  present  cost-sharing 
requirement  for  flood  damage  prevention  projects  be  modified  to 
require  a cash  or  in-kind  contribution  equal  to  20  percent  of  the 
project  first  costs.  in  the  case  of  local  protection  type  projects, 
this  cash  and/or  in-kind  contribution  includes  the  existing  require- 
ment that  local  interests  provide  without  cost  to  the  United  States 
all  lands,  easements,  rights-of-way,  and  relocations  or  replacements 
necessary  for  construciton  of  the  project.  Application  of  this 
policy  to  the  selected  plan  would  require  that  non-Federal  interests 
make,  in  addition  to  the  State's  5%  contribution,  a cash  or  in-kind 
contribution  of  approximately  $7,820,000  (20  percent  of  $39,100,000). 
Inasmuch  as  the  calculated  in-kind  cost  are  presently  $4,800,000,  the 
effect  of  this  policy  is  to  require  $3,020,000  in  cash  as  well. 


TABLE  H-l 


COMPARISON  OK  FEDERAL  AN1)  NON-FEDERAL  FIRST  COSTS 
UNDER  THE  EXISTING  AND  PROPOSED  WATER  RESOURCE  POLICIES 


EXISTING  POLICIES 

PROPOSED  POLICIES 

Federal  Share 

$34,300,000 

$29,325,000 

Non-Federal  Share 

4,800,000 

9,775,000* 

TOTAL 

$39,100,000 

$39,100,000 

‘includes  the  5*  ($1,955,000)  and  20*  ($7,820,000)  non-Federal 
contributions . 
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SECTION  1 


NGN-STRUCTURAL  SOLUTIONS 


Non-structural  measures  for  solving  Che  flood  problem  within  the 
city  of  Westfield  could  be  categorized  into  regulation,  management, 
subsidization,  acquisition,  and  miscellaneous  classes-  Regulation 
could  include  zoning,  channel  lines,  building  codes,  health 
regulations,  and  flow  regulations.  Management  could  include  flood 
forecasting,  temporary  evacuation,  flood  proofing,  land  use  planning, 
and  land  treatment.  Subsidization  could  include  tax  relief,  flood 
insurance,  and  incentive  payments  (such  as  for  purchase  of  land  for 
open  space  and  natural  storage).  Acquisition  could  provide  for  either 
the  outright  purchase  of  land,  or  the  purchase  of  easements  and 
options  for  land  use.  Other  categories  include  tax  adjustment,  legal 
controls  such  as  deed  restrictions,  and  long-range  actions  such  as 
research  into  improved  management  techniques,  and  the  education  of  all 
segments  of  society  to  the  danger  of  floods  and  the  various  means  of 
preventing  them- 


REGULATORY  MEASURES 


The  most  effective  regulatory  actions  would  be  zoning  and 
building  codes.  Zoning  would  prevent  additional  flood  damages  by 
limiting  flood  plain  development  to  those  types  of  features  least 
subject  to  flood  damages.  Such  zoning  must  be  strong  enough  to 
prevent  incompatible  development  yet  definitive  enough  to  permit  wise 
development  on  the  flood  plain-  One  factor  limiting  the  effectiveness 
of  local  zoning  is  the  probability  of  changes  being  made  to  the 
ordnances  over  a period  of  time,  resulting  in  continuing  development 
on  the  flood  plain.  Building  codes  could  require  the  sensible  use  of 
flood  prone  areas  by  establishing  the  type  of  buildings,  elevation  of 
doors  and  windows,  road  elevations,  and  placement  of  utilities. 
However,  changes  to  and  variances  from  the  building  codes  would  result 
in  structures  not  adequately  protected  from  floods. 
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M A NA  GEMEN  T ME  A S URES 


The  management  actions  that  could  be  effective  in  Westfield 
would  be  flood  forecasting  and  temporary  evacuation.  Temporary 
flood  proofing  measures  could  be  useful  if  adequate  warning  is 
received.  The  success  of  these  actions  depends  upon  adequate  long- 
range  planning  and  the  education  of  the  population  of  the  flood  plain. 
The  Weather  Bureau  provides  flood  warnings  which  serve  as  a basis  for 
these  emergency  measures.  If  timely  warnings  were  provided  and  enough 
labor  was  available,  alterations  could  be  carried  out  to  minimize 
flood  damages  to  residential,  commercial,  industrial  and  public 
buildings.  In  addition  to  the  raising  of  furniture,  materials, 
supplies  and  records,  permanent  or  semi-permanent  measures  may  be 
carried  out.  These  could  include  bricking-in  or  otherwise  structurally 
closing  and  sealing  doors  and  windows  and  other  openings;  installing 
cut-off  valves  on  sewers;  relocating  electric  circuits  above  expected 
flood  levels  and  similar  measures  that  would  protect  buildings  and/or 
their  contents  from  flood  waters. 

Since  the  Westfie  d River  watershed  has  such  rapid  runoff,  the 
time  of  concentration  at  the  city  of  Westfield  being  only  about  eight 
hours  following  heavy  precipitation,  there  is  very  little  time  for 
last-minute  flood  proofing.  Under  these  conditions,  the  most  likely 
course  of  management  action  would  include  flood  forecasting,  develop- 
ment of  plans  at  the  city  and  individual  levels  for  whatever  flood 
proofing  measures  are  possible  in  the  few  hours  available,  and 
temporary  evacuation  of  the  population  to  previously-arranged 
facilities.  The  cost  of  developing  these  plans  and  providing  standby 
facilities  would  be  relatively  inexpensive  and  the  human  impact  less 
than  if  the  city  was  unprepared. 

Other  management  actions  that  could  be  followed  are  land  use 
planning  and  land  treatment.  These  are  long-range  procedures  to 
reduce  the  effect  of  floods  which  may  occur  after  the  plans  have  been 
implemented.  Land  use  planning  could  reduce  flood  damages  and  allow 
uses  which  would  experience  relatively  little  damage  from  flooding. 
Land  treatment  is  essentially  the  correct  management  of  watershed  land 
to  control  the  variety  of  conditions  that  contribute  to  flooding 
within  the  watershed. 
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\ m i.-i  summary  ol  the  mujoi  techniques  ot  laud  treatment  I ol  lows. 
(I)  Ui  i oi  e.<  ( i'll  I lood  plains,  dead  and  l.il  Iimi  t 1 tuber,  dumping;  grounds, 
and  otliei  debt  i . should  l»f  removed  t a prevent  damage  downstream  during 
I loods.  I l v <■  t i viv.  in  daugei  oi  tailing  Into  waterways  ar  capah  le  el 
ii'td  tli’l  lun  t lew  should  lie  removed  t>v  thinning  operations.  I J > Areas 
ei  i ,|  l e open  laud  should  he  reforested.  t l)  Management  ol  I o res  t land, 
pait leulat  Iv  i lull  lu  private  ownership,  should  be  Improved.  Hits 
lueluues  appioved  halves! lug  methods,  espeetally  the  loeatton  ot 
logging  roads,  and  l iitpro veuteu t ot  the  overall  hydrologic  conditions 
through  luti;nstt  teat  ion  ol  l ire  prevent  ton  and  control  measures, 
improved  s i l v i cu  1 1 in  a l practices,  and  the  exclusion  ol  grazing.  this 
type  ol  management  will  increase  the  infiltration  ot  precipitation  and 
retard  storm  rnnot t • Under  certain  conditions  it  can  provide  a signif- 
icant device  oi  t lood  prevent  ion  lu  downstream  watersheds.  (4)  lu 
dialuage  aieas  which  do  not  contain  sites  with  physical  potential  tor 
■.tructuiul  development,  land  treatment  can  provide  a slgnit  leant 
debtee  ol  protection  under  some  conditions.  It  Is  apparent  that  land 
treatment  procedures  could  he  considered  as  supplements  to  structural 
solut  tons.  t "> ) Management  and  land  treatment  above  t Umd  control 
■il  incline;,  could  he  tntenstl  ted  to  reduce  erosion  and  result  in  sub- 
sequent i .'duel  ion  oi  sedlmental  Ion  at  reservoirs,  thereby  prolonging 
the  effective  llte  ot  these  laciltties. 

Since  app  l ox  l mat  e l v ad/  square  miles  ol  watershed  lie  upstream  ot 
t he  cilv  ol  Wettleld,  t'  se  land  I lealmenl  t •chniques  would  require  a 
long  teim  coopet  it  tve  et ! oil  between  Westl  tel  I,  the  towns  upstream, 
and  I he  agep.  ie:  which  control  the  various  state  lorests  and 
■ ou-.c  i v 1 1 i o.i  area?,  in  the  upper  part  ol  the  watershed.  conversely, 
the  city  would  he  expected  tv'  manage  the  land  treatment  techniques 
i.  ll  hin  West  field  to  i educe  the  ettevt  ol  I loading  In  towns  downstream. 

A 1 1 uj  range  plan,  coordinated  between  all  communities,  the  state,  ami 
regional  and  federal  agencies  would  he  required  tor  land  treatment 
techniques  to  he  etteci ive  in  reducing  future  t lood  damages  in  the 
wa  t et  shevl . 
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tiii'M’  laiui  uses  will  prevent  additional  flood  damages  and  could  assist 
in  reducing  downstream  flood  stages.  The  value  of  the  present  use  of 
this  land  could  be  reflected  in  the  assessment  of  the  properties. 

Another  use  ot  tax  relief  could  be  applied  toward  the  relatively  few 
properties  that  would  be  outside  the  proposed  diking  system.  Their 
continued  exposure  to  future  floods  could  be  mitigated  by  a lower 
property  assessment.  The  lower  assessment  would  result  in  slightly 
less  tax  revenue  to  the  city,  but  this  small  loss  could  be  balanced  by 
a very  minor  increase  in  the  assessment  of  the  approximate ly  2,700 
properties  that  would  be  protected  by  the  proposed  protection  project. 

Flood  insurance  is  another  form  of  subsidy.  The  flood  insurance 
program  requires  strict  regulation  of  development  in  flood-prone 
areas,  thereby  reducing  additional  flood  damages.  At  the  same  time 
the  insurance  program  would  provide  some  measure  of  relief  to 
properties  already  occupying  the  flood  plain. 

Incentive  payments  are  a form  of  subsidy  similar  to  tax  relief 
in  that  they  can  be  used  to  encourage  the  wise  use  of  flood  plains. 

Federal  grants  are  available  to  assist  communities  in  acquiring  flood 
plain  land  to  preserve  it  as  open  space.  This  method  should  be  con- 
sidered to  reinforce  zoning  and  acquisition  programs  to  control  the 
undeveloped  areas  within  the  flood  plain  of  the  city. 


ACQUISTION 


Acquisition  can  be  accomplished  by  either  the  outright  purchase 
of  land,  or  the  purchase  of  easements  and  options  for  land  Use- 
Acquisition  can  be  an  effective  means  of  minimizing  future  flood 
damages  since  it  controls  the  use  of  the  acquired  land.  Land  acquired 
within  the  flood  plain  could  be  restricted  to  those  uses  which  would 
experience  littLe  or  no  damage  from  floods,  while  acquired  land 
upstream  could  be  retained  for  use  as  runoff-retarding  wetlands  or 
similar  uses  which  would  not  increase  downstream  flood  stages. 

One  example  of  acquisition  as  an  effective  means  of  flood  control 
is  the  Charles  Uiver  Watershed  Natural  Valley  Storage  Project.  A 
study  conducted  by  the  Corps  of  Engineers  to  determine  the  optimum 
means  of  controlling  future  flood  damages  in  the  highly  urbanized 
lower  watershed  in  suburban  Boston  concluded  that  Federal  acquisition 
and  perpetual  protection  of  17  crucial  natural  valley  storage  areas 
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totalling  some  B,S00  acres  would  provide  the  least-cost  solution  to 
downstream  flooding-  The  acquisition  program  has  been  funded,  and  the 
purchasing  of  land  and  easements  is  underway-  This  non-st rue tural 
solution  is  a significant  Component  of  the  flood  control  program 
within  the  Charles  River  Watershed- 

The  acquisition  progrhm  was  effective  because  the  Charles  River 
has  a flat  gradient  and  much  of  the  upper  watershed  contains  swamps, 
marshes  and  wet  meadows  wh. ch  act  as  detention  areas  and  slowly 
release  stored  water  Into  the  stream-  The  1955  flood  of  record  in  the 
Charles  River  Watershed  was  much  less  damaging  than  it  would  have  been 
had  different  hydrologic  conditions  existed.  Instead  of  the  flood 
waters  pouring  downstream  all  at  once  and  causing  high  flood  stages, 
the  wetlands  stored  about  50,000  acre  feet,  the  last  of  which  was 
released  a full  month  after  hurricane  Diane  had  passed. 

While  acquisition  of  property  within  the  flood  plain  of  Westfield 
could  be  a useful  procedure  for  reducing  future  flood  damages,  the 
acquisition  of  land  in  the  watershed  above  the  city  does  not  appear  to 
be  worthwhile  because  of  the  very  rapid  runoff  characteristics  of  the 
Westfield  River  Watershed-  Prohibiting  development  in  the  nearly  500 
square  mile  drainage  area  above  the  city  would  have  very  little  effect 
on  these  runoff  characteristics-  Accordingly,  acquisition  would 
appear  to  be  applicable  only  to  properties  within  the  flood  plain  of 
the  city  of  Westfield. 

The  succes  • of  the  acquisition  program,  as  with  zoning,  building 
codes,  tax  relief,  incentive  payments  and  similar  programs,  depends 
upon  the  determination  of  the  public  agencies  responsible  for  the 
administration  of  the  acquired  lands  to  make  reasonable  decisions 
concerning  future  public  use- 


FLOOD  PROOFING 


Flood  proofing  of  structures  and  facilities  would  be  expensive, 
would  provide  limited  protection,  and  would  also  be  a local  responsi- 
bility- In  addition,  flood  proofing  of  homes  and  commercial, 
industrial  and  public  buildings  is  usually  practical  to  protect 
against  flood  stages  up  to  the  first  floor  sill.  Flood  proofing 
above  this  elevation  is  impractical  as  typical  walls  and  doors  would 
leak  unless  major  modifications  are  undertaken- 
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Tyjiio.il  t lood  p root  lay,  techniques  Include  "br leklng-in"  cellar 
windows  and  other  openings,  and  waterproofing  irooi  ground  level  up 
to  the  sill.  Additional  protection  could  be  provided  by  applying 
a waterproof  coating  to  the  cellar  floor  and  the  inside  of  the 
foundation  walls.  In  the  case  of  older  foundations  or  those  in  poor 
condition,  protection  could  bo  obtained  by  excavating  around  the 
outside  of  the  foundation  and  placing  a concrete  wall  adjacent  to  the 
existing  foundation,  thereby  strengthening  and  seaLing  the  original 
foundation  wall.  Other  possibilities  include  pouring  a new  cellar 
t loor  over  the  existing  one  to  stop  inflow  througli  floor  cracks  or 
installation  sump  pumps  to  remove  water  which  has  entered  the 
building.  Another  form  of  flood  proofing  is  to  build  a dike  or  wall 
around  a property,  the  height  being  adequate  to  protect  against 
anticipated  flood  stages,  and  to  provide  a pump  to  remove  interior 
runoff.  This  could  be  used  to  protect  an  industrial  plant,  municipal 
facility  such  as  a pumping  station,  a portion  of  a neighborhood  or 
other  location  where  the  cost  would  be  justified. 

Inasmuch  as  flood  proofing  of  individual  structures  is  generally 
effective  only  up  to  the  first  flood  elevation  and  anticipated  flood 
stages  would  exceed  this  elevation  in  most  cases,  this  alternative 
would  not  provide  adequate  protection  for  the  city  of  Westfield. 
However,  some  properties  located  on  the  fringe  of  the  floodway  or  in 
onher  areas  where  flood  stages  would  not  affect  the  first  floor,  could 
benefit  by  flood  proofing.  In  addition,  individual  dikes  or  walls 
around  some  structures  may  be  .ound  justified- 


OTHER  MEASURES 


Other  non-structural  solutions  may  be  considered.  One  that  has 
considerable  long-term  potential  is  an  educational  program  to  make  the 
public  aware  of  flood  dangers  and  the  means  of  preventing  them.  A 
program  of  both  adult  education  and  public  school  courses  in  conserva- 
tion and  water  resources  would  increase  public  awareness  and  involvement 
in  such  programs.  The  result  of  public  participation  could  be  a compre- 
hensive program  which  considers  the  total  water  resources  of  the  area 
and  provides  a flood  protection  program  best  suited  to  the  particular 
conditions  of  the  city.  Combined  structural  and  non-structural 
solutions  which  improve  the  social,  economic  and  environmental  aspects 
of  the  local  society  also  could  be  proposed.  The  education  program 
could  be  somewhat  informal,  if  desired,  and  oriented  specifically 
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toward  the  problems  of  Westfield  and  nearby  communities-  This 
portion  of  the  program  could  be  handled  by  local  civic  organizations 
and  the  city.  Additional  segments  of  the  program  could  be  provided  by 
state  and  Federal  agencies- 

Research  is  being  conducted  to  determine  the  relationship  between 
various  watershed  management  techniques,  the  associated  runoff  rates, 
and  the  downstream  flood  stages  which  result  from  various  combinations 
of  terrain  and  management  procedures.  While  some  results  of  the 
research  programs  will  become  available  soon  after  initiation,  the 
programs  are  long-range  and  will  provide  continuing  Inputs  for  those 
interested  in  watershed  management.  Local  civic  groups  and  interested 
towns  could  coordinate  a research  program  with  the  city  of  Westfield. 
However,  the  real  worth  of  research  can  be  realized  only  if  the 
adminstration  of  the  recommended  techniques  are  not  compromised  for 
purposes  of  local  expediency. 

The  legal  aspects  associated  with  the  several  regulatory, 
management,  subsidization,  acquisition  and  other  actions  which  may  be 
recommended  will  have  to  be  considered  and  resolved  before  any  action 
is  implemented.  Since  non-s tructural  flood  control  measures  may 
encroach  the  properties,  uses  and  rights  of  many  citizens  not  directly 
affected  by  the  need  for  such  actions,  it  could  lead  to  resentment  of, 
and  lack,  of  cooperation  with,  recommended  programs  and  ultimate  failure 
of  non-s tructural  programs.  Therefore,  regardless  of  any  future 
legislative  or  judicial  actions  that  may  b»  implemented,  it  would  be 
advisable  to  :onsider  the  rights  of  the  inuividual  as  well  as  the 
larger  social  needs,  not  only  because  of  the  moral  obligation  but  also 
for  the  practical  consideration  of  long-range  success  for  the  program. 

Relocating  structures,  towns  or  parts  of  a city  to  a location 
safe  from  anticipated  flood  stages  often  is  termed  a "non-structural" 
solution.  While  such  action  may  not  result  in  construction  of  a dam 
or  a local  protection  project,  the  relocation  of  buildings,  roads,  and 
utilities  is  obviously  a structural  undertaking.  The  social,  environ- 
mental and  economic  effects  of  these  relocations  could  be  considerable, 
and  possibly  greater  than  might  result  from  the  more  common  structural 
solutions • 

In  the  specific  situation  in  Westfield,  the  costs  and  Impacts 
of  relocating  approximately  2,700  buildings  with  related  utilities 
and  roads  are  so  large  as  to  be  impractical.  Relocation  on  this 
scale  would  have  a massive  social  effect;  Westfield  would  become  a 
completely  different  city  at  great  financial  expense  and  with  a 
considerable  effect  on  the  environment.  Therefore,  relocation  as 
an  alternative  is  neither  practical  nor  cost  effective,  and  should 
not  be  considered  as  a practical  solution  to  flooding  problems. 
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ASSESSMENT  OF  NON  STRUCTURAL  MEASURES 


While  not  all  the  preceding  techniques  can  be  considered 
practical  when  applied  to  the  flood  problem  at  Westfield,  a 
combination  of  methods  could  be  implemented  by  the  city  to  provide 
a non-s true tural  plan  for  flood  protection.  The  obvious  limitation 
of  a non-st ructura l plan  is  that  it  cannot  prevent  flood  waters  from 
inundating  facilities  already  located  in  the  flood  plain.  However, 
such  a plan  could  minimize  the  effect  of  flooding  by  preventing 
further  encroachment  into  the  flood  plain,  and  reduce  damage  by  early 
warning,  evacuation  and  flood  proofing. 

Zoning,  building  codes,  flood  insurance  regulations  and  other 
measures  which  prevent  further  encroachment  into  the  flood  plain  are  a 
local  responsibility.  There  would  be  no  direct  cost  for  implementing 
these  measures,  but  there  may  be  an  indirect  economic  loss  that  could 
be  caused  by  limiting  development  in  flood  plain  areas.  The  city  must 
make  these  decisions  relative  to  the  balance  between  growth  and  flood 
prot ect  ion . 

Some  of  these  decisions  hive  already  been  made . The  1976 
Westfield  Planning  Report  recommends  that  vacant  land  in  the  flood 
plain  remain  essentially  in  its  present  state,  that  is,  no  buildings 
or  facilities  prone  to  flood  damage  would  be  allowed.  This  vacant 
land  could  ultimately  be  used  for  agriculture,  open  space,  or 
rec reat ton . 


RECOMMENDED  NON -S  T R UC  TU R A L PLAN 


It  is  strongly  recommended  that  the  city  develop  and  implement  a 
local  emergency  preparedness  plan  to  reduce  the  threat  to  loss  of  life 
and  also  to  reduce  damage  to  property.  A timely  warning  would  allow 
the  evacuation  of  people,  the  removal  of  the  contents  of  some 
buildings,  and  the  temporary  flood  proofing  of  some  structures  and 
facilities.  This  emergency  preparedness  plan  could  be  implemented  at 
very  little  cost,  since  it  could  be  developed  and  carried  out  by 
existing  official  city  organizations  and  civic  groups. 
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Soil  Conservation  Service 
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21  June  1977 
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21 
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Office  of  the  Mayor 

2 May  1977 

22 

City  of  'festfield,  Massachusetts 

Planning  Board 

23  June  1975 

23 

Town  of  Agawam,  Massachusetts 

Conservation  Commission 

1 Apr  1975 

24 

Commonwealth  of  Massachusetts 

Dept,  of  Public  Works 

Mar  1975 

25 

City  of  Westfield,  Massachusetts 

Planning  Board 

26  Mar  1975 

26 

Town  of  West  Springfield,  Massachusetts 
Conservation  Commission 

24  Mar  1975 

27 
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28 
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Office  of  the  Mayor 

1 Apr  1974 

29 
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February  13,  1979 


Division  Engineer 

Now  England  Division,  dorps  of  Engineers 

424  Trapelo  Road 

Waltham,  Massachusetts  02154 

Dear  Sir: 

Vais  is  in  response  to  your  request  for  the  Department  of  the  Interior's 
comments  on  the  draft  Environmental  Impact  Statement  and  Survey  Report 
on  the  Westfield  River  Local  Protection  Project,  Westfield,  Massachusetts. 
These  comments  are  provided  in  accordance  with  the  National  Environmental 
Policy  Act.  The  Fish  and  Wildlife  Service  has  already  sent  you  comments 
o:i  ciie  draft  Survey  Report  in  accordance  vita  provisions  of  the  Fish  and 
Wildlife  Coordination  Act  (48  Star.  401,  as  amended;  16  U.S.C.  661  et 
seq. ),  opposing  this  project. 


i - e no r a l_  Comments 

ihe  draft  EIS  adequately  addresses  cultural  and  recreational  resource 
considerations  in  the  project  vicinity. 

liie  drat  t EIS  does  not  adequately  assess  the  environmental  ir..,  act  of  the 
proposed  project  since  it  does  not  discuss  the  proposed  action  in  relation 
to  executive  Order  11988  (Floodplain  Management)  ana  Executive  Order 
i i ivO  iProteetron  of  Wetlands).  The  proposed  action  appears  contrary  to 
the  intent  of  these  orders  as-  they  relate  to  support  of  development  in 
the  floodplain;  the  restoration  and  preservation  of  natural  and  beneficial 
floodplain  values;  the  incorporation  of  the  framework  of  floodplain 
management;  and  the  locating  of  structures  in  wetlands. 

The  New  England  River  Basins  Commission  in  tne  River's  Reach  recommended 
tne  preservation  of  seven  key  natural  storage  areas  including  the  floodplain 
around  Westfield.  The  environmental  impacts  of  the  loss  of  this  natural 
storage  area  should  be  evaluated  in  the  final  statement. 

It  is  indicated  chat  a separate  environmental  statement  will  be  prepared 
fo1*  the  additional  protection  required  in  West  Springfield  to  compensate 
for  the  higher  flood  stages  that  would  be  caused  by  the  present  project. 

In  tlie  final  analysis,  it  appears  that  these  two  actions  should  be 
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.lioUl  n'l  i. ‘it  li.iVt-  .Ki-ii  included  in  tlu  1-t.ti.i.jii  i ii.'.is;  an  item 
i jl  K ‘l  "ihiwii.-. i tv. nil  Mill  1..11  i on"  i.-»  i n c i mied  i Survey  import,  p.  S(>)  but 
liiere  is  iii>  oxplun.u  ii>u  as  lu  whether  this  would  cover  iln  required  work 
ut  Wesi  Springfield. 

i\on-strui  Lural  alterant  ivos  are  not  adequately  adaressod. 

Alternatives  to  reduce  the  amount  of  open  and  agricultural  land  that  ir 
protected  should  be  developed. 

i he  final  LIS  should  at  least  discuss  the  occurrence  and  use  of  ground 
water  in  the  project  area  and  should  assess  the  beneficial  or  adverse 
impacts  on  ground  water  in  the  area,  where  flooding  would  be  increased. 

Mineral  commodities  currently  produeeu  in  Hampden  County  are  stone,  sand 
and  gravel.  According  to  the  Bureau  of  Mines,  three  active  sand  and 
gravel  pits  and  a stone  quarry  are  located  within  5 miles  of  the  project 
area,  though  none  would  be  directly  affected  by  the  proposed  construction, 
lucre  should  be- minimal  effect  on  mineral  resources.  However,  the 
Survey  soport  and  the  final  LIS  shouli.  be  amended  to  reflect  the  current 
.tutus  of  mineral  activity  in  the  area. 

S M (MF'O  COMMENTS  - DEIS 

Eire  ‘-7:  In  the  section  01  water  quality  impact  it  is  stated  that: 

"...il  is  project  would  be  designed  to  allow  more  than  1 cfs  of  water 
1 nroug!  the  natural  channel  during  the  spring  freshet;  tais  should  be 
more  t,.u..  Sui.’.ciant  to  keep  the  channel  clear  of  any  debris."  This 
. ti.UT.icnf  s unclear  as  to  how  much  more  than  3 cfs  would  pass  th.wugti 
the  natural  channel.  -f  would  have  to  be  eonsideraoiy  more  than  > cfs 
• o - ••‘-tain  wafer  nualitv  and  a productive  aquatic  c os'  stem.  In  a 
' I ..n.nr.p,  aid  letter  of  Do  ember  2,  1977,  the  Fish  and  Wildlife  Service 
.■corn  ended  tb.at  all  flows,  less  than  twice  the  average  disenarge,  be 
i on fined  to  natural  river  enannels.  According  to  our  estimates,  the 
.vorage  discharge  at  the  Wostiield  diver  sill  location  would  no  approxi- 
mately <>60  cfs  and  ul  the  nittle  River  sill  it  would  bt  170  cfs. 

I’.i,  e 4-6,  ness  laan  Significant  Impact  3:  We  feel  tl-.-i  the  loss  of 
natur  l terrestrial  and  jqu.cic  habitat  is  significant  especially  ir  the 
immediate  project  area  as  opposed  to  your  watershed  comparison.  The 
Westfield  .liver  is  include  d in  the  Connecticut  River  Anudromous  'Fish 
Restoration  Program.  There! ore,  the  integrity  of  the  natural  stream 
clu.nneis  must  be  maintained.  The  local  impacts  oa  fish  and  wildlife 
resources  siwu.d  be  more  adequately  addressed  ^n  ti.e  final  statement. 

Page  4-!u:  Impact  b is  significant.  In  respect  to  Executive  Order 
11*186,  tin  envelopment  of  floodplain  land  is  more  than  a local  concern. 

The  discussion  of  this  impact  should  be  expanded  in  the  final  statement. 
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if  s.p.i-Ii,.  pnsii.t  iciilu  Vi  1 •/  liiilv  l «•  tuiui.'i!:  iii.ii  siiaLle  species  such 
js  starlings  a 111!  Lonuc  ii|  ji'iit.:. . 

Page  7-1,  Section  7.03:  Again  the  relut lonship  between  increased  flood- 
plain  development  and  Fxecutive  Older  11988  should  be  indicated. 

SPECIFIC  COMMENTS  - DRAFT  SURVEY  KLPOKT 

Pages  13-14:  The  discussion  of  the  mineral  resources  of  the  Westfield 
River  Basin,  which  includes  portions  of  Berkshire,  Franklin,  Piampden, 
and  Hampshire  Counties,  is  misleading  and  erroneous.  This  section 
states  that  "Various  mineral  deposits  are  to  be  found...,  but  few  are  of 
commercial  value."  Our  records  indicate  that  sand  and  gravel  pits  and 
stone  quarries  are  active  throughout  the  basin.  The  sentence,  "At 
present,  mining  and  quarrying  activities  in  the  basin  include  manganese 
mining  at  Plainfield,  ..."  is  incorrect.  A manganese  deposit  exists 
near  PI  'nfield  but  is  not  currently  mined.  Also,  our  records  indicate 
that  clay,  marble,  and  peat  are  not  presently  being  mined  at  Westfield. 

fhank  you  for  the  opportunity  to  comment. 

Sincerely  yours 

William  Patterson 
Xegional  Environmental  Officer 
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l'i  . cosepl*  i.  . lijjiozio 

C'l.ii  i,  Hanning  Division 

Do  [.  . u r tru:  n t ft  t fit:  Army 

New  England  Division,  corps; 

of  I ng  i nee r s 

424  Trapelo  Road 

Waltham,  Massachusetts  02154 

Dear  Mr.  Igr.azio: 

HEW ' s review  of  the  EIS  on  Local  Flood  Protection, 

Westfield,  Mass.,  shows  no  effect  on  shellfish  growing 
areas  since  the  project  area  is  approximately  80  miles 
from  Long  Island  Sound.  However,  this  project  will  have 
an  undesirable  effect  on  the  habitat  of  birds  and  fish 
in  the  project  area.  The  downstream  area  will  also  show 
effects  of  lowered  dissolved  oxygen  levels.  In  some 
areas,  the  flow  regulation  and  reduced  oxygen  may  combine 
form  septic  conditions,  with  attendant  loss  of  fish, 
animal,  and  bird  life,  and  production  of  hydrogen  sulfide 

Q A S • 

The  effects  of  the  noise,  dust,  and  traffic  hazard  to 
inhabitants  along  the  truck  routes  should  also  be 
considered  in  more  detail. 

'■’a  ".ote  in  the  back  of  the  report  no  agencies,  schools  or 
;...ritala  fro...  Connecticut  were  included  in  the  distribution. 
Since  the  project  will  have  some  downstream  effects,  it 
would  probably  be  advisable  to  include  all  educational 
and  health  agencies  in  the  impact  area. 

Should  the  status  of  this  project  be  reversed  and  a flood 
control  project  implemented,  the  environmental  effects 
should  be  reassessed. 

Thank  you  for  giving  us  the  opportunity  to  review  and 
comment  on  this  project. 


Sincerely  yours, 
A 


Donald  Branum 

Regional  Environmental  Officer 
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Charles  Custard,  Director,  OEA,  HEW,  Washington 
Ray  Goldberg,  ROFEC,  Washington 
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HOSlON,  MASSAUilm  I 


.1  M.-.t  r.  . 


IN  NKHUV  Ht^CN  TO: 


Mr.  Joseph  L.  Ignu  / io,  Chiul 
Planning  Division 


lew  hag  laud  Divis . 


Corps  of  Enginoi  rs 

n.'.',  Trope  Lo  Road 

Uu  i Mi  cit.i . Mas  sachusc  Lit  llJlbn 


Dralt  Environmental  Impact  Statement 
Westfield  River 
Local  Protection  Project 
Westfield,  Massachusetts 


Dear  Mr.  Ignazio: 


The  HDD  Regional  Office  submitted  the  above  Statement  to  the  HUD 
boston  Area  Office  for  review  and  comment. 


In  review  of  the  aoove  Draft  EiS  this  office  fines  no  conflict 
with  HUD  programs  or  objectives. 


Thank  you  for  giving  this  office  the  opportunity  to  review  anc 
comment  on  the  DEIS. 


Sincerely, 


jJ  '7. 

-v  ) f y 


Area  Manager 


\ Mi’/ 


,v  f 
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Division  Engineer 

Now  England  Division,  Corps  of  Engineers 

4d-t  Trapolo  Road 

Waltham,  Massacliusetts  02154 

Dear  Sir: 

This  Eish  and  Wildlife  report  constitutes  our  comments  on  the  draft 
Survey  Report  for  Local  Flood  Protection,  Westfield,  Nassachuset ts . It 
supplements  and  upuaLes  previous  planning  aiu  letters  and  is  submitted 
in  accordance  with  provisions  of  the  Fish  and  Wildlile  Coordination  Act 
148  Stat.  401,  as  amended;  16  U.S.C,  661  et  seq.). 

e v acorns  of  this  Service  .center  on  Executive  Orders  11988  and  1199C 
(Floodplain  Management  and  Protection  of  Wetlands),  the  loss  of  natural 
i,oou  storage  and  the  effects  downstream,  the  maintenance  of  the  integrity 
^ i c.nc  t,Xxbt  iu^  n *.1  LuiTcii.  river  ciiminclSj  coiiexr *.or 
tnrough  conduits,  and  the  loss  of  terrestrial  wildlife  habitat. 

Tne  proposed  action  appears  contrary  to  Executive  Oruer  il9bo  on  flood- 
plain management  us  it  relates  to  support  or  developnii  at  in  he  flood  pi  „n; 
the  restoration  and  preservation  of  natural  and  beneficial  floodplain 
values;  and  the  incorporation  of  the  framework  of  floodplain  management. 

The  development  of  existing  agricultural  and  fallow  f loodplain  lari  for 
residential,  commercial  or  industrial  uses  made  possible  by  ,uis  flood 
protection  project  would  negatively  impact  wiiulite  resources  anu  prevent 
their  enhancement.  The  locating  of  the  Powdermill  Brook  dike  and  the 
Westfield  and  Little  River  overflow  channels  through  wetlands  will 
result  in  the  destruction  of  these  wetlands.  These  wetlands  :re  small 
but  provide  significant  habitat  for  the  fish  and  wildlife  resources  of 
the  area.  A change  in  alignment  of  the  dikes  (or  the  use  of  floodwalLs 
L.  necessary)  and  overflow  channels  resulting  in  the  wetland  areas  being 
on  the  riverside  of  these  protective  structures  would  aid  in  the  pres- 
ervation of  these  natural  resources. 

As  stated  in  the  Survey  report,  the  implementation  of  the  selected  plan 
would  result  in  the  loss  of  a significant  amount  of  natural  flood  storage, 
"hi.-  natural  flood  storage  area  has  been  recognised  by  the  New?  England 
River  Basins  Commission  in  the  River 1 s Reach  as  one  of  seven  key  natural 
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this  modification 

will  have  on  the  fish 

and  wildJiie  I'l'Mnun",  iH  tin-  West  Springfield  area  could  be  significant 
a. ul  must  be  uduresseJ  in  conj  une  t ion  witn  the  Westfield  project. 

Kialiring  the  need  lor  lined  control  in  Westfield,  we  feel  that  Che 
alignment  oi  tlio  protective  works  shoaid  be  designed  to  minimize  the 
amount  i>)  open  space  (natural  ilood  storage  area)  that  is  protected. 

I'hi-  integrity  ot  the  natural  stream  channels  must  be  maintained.  The 
We.-.tiield  River  nas  been  designated  for  restoration  of  Atlantic  salmon 
inns  in  tin  connect  lent  River  Anadroi.ious  Fish  Restoration  Program.  Some 
Atlantic  salmon  may  be  trucked  to  suitable  spawning  and  nursery  habitat 
in  the  upper  basin  in  the  near  future.  The  sea-run  smolts  will,  therefore, 
pass  through  Westtic-ld  on  their  travels  downstream.  A limited  American 
shad  t ishery  may  also  be  developed  in  the  lower  portion  of  the  main 
stem.  We  are  also  concerned  with  local  fish  movement  and  che  maintenance 
and  improvement  ol  water  quality.  Therefore,  all  new  channels  should  be 
designed  ..s  overflow  channels.  As  stated  in  planning  aid  letters  of 
August  1:>,  1977',  and  December  2,  1977,  all  flows,  less  than  twice  the 
ivoragi  discharge,  shouid  lie  confined  to  natural  river  channels.  To 
accomplish  this,  a concrete  sill  should  be  constructed  in  the  proposed 
overflow  channels  for  the  Westfield  and  Little  Rivers.  According  to  our 
e:  i>  . s,  the-  average  discharge  at  the  Westfield  sill  location  should 
lj.  .......  oximately  oSO  cfs  ana  at  the  Little  River  ...il  it  wot. Id  be  170  cfs. 

Tin  recommendations  were  not  tollowed  in  the  Survey  report,  the  dSIS, 
md  the  Hydrologic  Analysis  for  Flood  Control  ...  Westfield,  .Vissachusetts 
(May  1>78).  The  other  channel  relocations  on  the  Little  River  a id 
PiwJeciiii.ll  brook  should  be  designed  as  overflow  channels  with  cue  same 
discharge  parameters  as  stated  above.  As  designee  in  the  selected  pin.., 
the  West  tic  Id  River  iverflow  channel  would  permaner -.:ly  cut  off  a meandr  c 
1 * ’ 'ir  '*  t V • ’.age  tr .>  trace. t plant.  This  overflow  chw.\...l  ohoali 
be  redesigned  to  maintain  this  meander  as  part  of  the  Westfield  River. 

We  recommend  that  the  Westfield  River  dike  follow  the  alignment  of  the 
existing  dike.  The  Little  River  dike  should  be  placed  as  far  back  from 
the  river  as  possible,  generally  on  the  northwes.  side  of  South  /endow 
Road,  eliminating  the  protection  of  open  and  agricultural  land.  These 
two  d.kcs  would  join  at  the  confluence  of  the  Westfield  and  Li^tve 
River  - el  in. : n.it  i:  g the  need  for  gated  conduits.  The  overflow  channels 
and  n.  n-st ructura I measures  would  provide  protection  downstream.  Tne 
pressure  conduit  on  Powdermill  brook  may  prove  lo  be  an  effective  barrier 
to  tish  movement.  Since  Fowderraill  Brook  has  a naturally  reproducing 
t i out  population,  we  recommend  that  the  pressure  conduit  oe  replaced 
with  i loon  wails  and  a street  gate. 

i'Fc  ;.i  lectid  plan  will  have  a negative  impact  on  the  wildlife  resources 
>m  the  area.  l'iu  proposed  alignment  of  the  dines  will  aosiroy  a significant 
amount  oi  riparian  vegetation  that  is  important  wildlne  habitat  and  fs 
• i dei  re. using  ii.itir.il  resource.  Implementation  of  the  selected  pian  may 
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also  result  in  i he  I u.ss  oi  riparian  vegetation  downstream  in  West 
Spriugfield  due  to  the  modiiication  of  Local  protection  structures. 

Also,  die  protection  of  ugricul tural  and  tallow  land  would  result  in  the 
i os s ol  present  wildlite  liaoilat  and  enhancement  possibilities  through 
the  development  that  would  follow  protection.  In  our  planning  aid 
letter  ot  August  15,  1977,  we  recommended  that  riprap  be  used  on  the 
dikes  only  where  iL  is  needed,  and  that  the  other  dikes  be  planted  with 
shrubs,  vines,  herbs,  and  grasses.  however,  In  the  hydrology  report 
(May  1976)  it  is  stated  that  all  dikes  and  the  banks  of  relocated  river 
sections  would  be  protected  with  riprap  even  though  the  tractive  forces 
on  streambanks  and  dikes  in  the  Westfield  area  are  generally  low  due  to 
the  hydraulic  character  of  the  floodplain  and  flat  stream  gradients, 
iliis  action  woula  further  degrade  the  wildlife  resources.  We  reiterate 
our  previous  recommendation. 

Wo  recommend  against  authorization  of  this  project  us  it  is  presently 
planned.  However,  we  recognize  the  need  for  flood  protection  for  the 
central  core  of  the  City  of  Westfield  and  limited  areas  along  Union 
Street.  Therefore,  the  placement  of  the  dikes  should  be  as  far  back 
t rom  the  rivers  as  possible  and  eliminate  the  protection  of  undeveloped 
. laodpiain  areas.  Non-Struc tural  alternatives  should  be  considered  for 
the  primarily  commercial  development  downstream  of  the  confluence  of  the 
Westfield  and  little  Rivers  along  U.S.  Route  20  and  alL  other  undeveloped 
or  sparsely  developed  areas  in  the  city. 

Sincerely  yours. 

Regional  Director 
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November  22,  1978 


Josepfi'  L.  Ignazio 

Chief,  Planning  Division 

Department  of  the  Army 

New.  England  Division,  Corps  of  Engineers 

424  Trapelo  Road 

Waltham,  Massachusetts  02154 

RE:  Westfield  Local  Flood  Protection 

Dear  Mr.  Ignazio: 

Pieasc  excuse  the  delay  of  the  response. 

Tne  Massachusetts  Historical  Commission  has  reviewed  the  "Phase  1/B  Archaeological 
Properties  Survey”  for  tne  Westfield  Local  Flood  Protection  Project.  The  report 
is  clear  and  concise  and  should  provide  a good  base  on  which  to  make  management 
decisions  in  regards  to  significant  cultural  resources. 

If  the  proposed  project  goes  to  a more  advanced  stage  of  planning,  further  review- 
in  compliance  with  section  106  of  the  National  Historic  Preservation  Act  of  1966 
will  be  required.  Since  a number  of  historic  resources  have  been  identified, 
the  Corps  will  need  to  consult  with  the  Massachusetts  Historical  Commission  in 
ord*"*  to  determine  which  properties  in  the  impact  area  appear  to  meet  the  criteria 
of  eligibility  to  the  National  Register  (56  CFR  800.4(2)).  Although  much  Site 
specific  information  is  available  in  the  report,  very  little  contextual  information 
discussing  the  social  and  historical  relationships  of  properties  is  included. 

It  is  difficult  to  place  the  properties  in  a research  framework,  and  thus  evaluate 
signi ficancc. 

The  Massachusetts  Historical  Commission  suggests  that  the  Corps  arrange  a meeting 
amcn-’  tne  consulting  archaeologists  and  Valerio  Talmage,  Staff  Archaeologist,  in 
order  to  discuss  (1)  the  potential  significance  of  the  properties,  (2)  the  informatio 
necessary  for  requesting  a Determination  of  Eligibility  from  the  Secretary  of  the 
Interior,  (5)  the  scope  of  work  necessary, for  acquiring  additional  information, 
anc  1.4)  the  scheduling  of  the  106  review.  Please  feel  free  to  contact  the  M.ssachuser 
historical  Commission  for  such  a meeting  when  convenient  in  the  project  schedule. 

If  you  have  any  questions,  call  Valeric  Talmage,  Staff  Archaeologist. 


Sincerely, 


J 


A'  / j 


Patricia  L.  Weslowski 

State  Historic  Preservation  Officer 

Execut i vc  Hi  rector 
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IN  REPLY  REFER  TO: 


United  States  Department  of  the  Interior 

HERITAGE  CONSERVATION  AND  RECREATION  SERVICE 
INTERAGENCY  ARCHEOLOGICAL  SERVICES- ATLANTA 
1B95  Phoenix  Boulevard 


H2217-IAS-A 


Atlanta.  Georgia  30349 


ocr 


Mr.  Joseph  L.  Ignazio 

Chief,  Planning  Division 

New  England  Division 

Corps  of  Engineers 

424  Trapelo  Road 

Waltham,  Massachusetts  02154 

Dear  Mr.  Ignazio: 

enclosed  are  copies  of  this  offices  reviews  of  the  report 
eri^it:le^  rhase  IB/Arc'naeologicai  Properties  Survey  for 
Lnreportec  Sites,  westfield  Local  Flood  Protection  Project" 
by  Mitchell  Mul’noliand  and  Kenneth  Quilty. 

Botn  reviewers  expressed  concern  with  the  justification  for 
the  recommendations  and  budget. 

We  appreciate  the  opportunity  to  review  this  report. 

Sincerely, 

Bennie  C.  Keel 
Chief 

Enclosure 
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Q/c/uu<(incnt  (Dnvinonmcnta/  ^4ta/;(y  Engineering- 

WESTERN  DISTRICT 

WCMTCRN  MASUACHUOETTB  PUBLIC  HEALTH  CfNTtN 
UNIVERSITY  or  MASSACHUSETTS.  AMHERST  01002 

April  4.  1976 


Joseph  E.  Rodgers 
Westfield  Associates 
73  Broad  Street 
Westfield,  HA  OlOSJ 


Dear  Mr.  Rodgers: 


RE:  DEQE  File  No.  333-41 t Westfield 


Act  ine,  under  the  provisions  of  the  Wetlands  Protection  Act  (Chapter  131, 
section  40  cf  the  General  Laws),  the  Dcp  rtment  of  Environmental  Quality 
Engineering  has  reviewed  your  Notice  of  Intent  and  plans  filed  under  DEQE  File 
No-  33g-**l»  relative  to  the  proposed  construction  of  .1  commercial  shopping  mall 
mam  pureet  in  the  City  of  Westfield. 

ie  Department  has  determiner  that  the  area  of  the  proposed  activity  iu  significant 
to  the  interests  of  the  Act,  specifically  to  the  interests  of  flood  control, 
atom  damage  prevention,  and  the  prevention  of  pollution. 

In  order  to  protect  the  interests  of  the  Act,  and  for  the  reasons  set  forth  below, 
the  Department  denies  the  permit  requested  for  the  proposed  project.  The  Super- 
seding (order  issued  in  this  case  is  enclosed. 

An  on-sit.e  inspection,  of  which  all  parties  were  notified,  was  conducted  by  the 
Department  on  March  9,  1976.  The  Department  requested  further  information 
concerning  the  project  from  the  applicant  on  February  b? , 1976.  Additional  infor- 
mation was  received  from  the  applicant’s  engineering  consultant,  and  additional 
information  and  comments  were  also  received  from  various  interested  agencies  and 
groups. 

Information  concerning  flood  hazard  conditions  in  Westfield  and  in  the  project 
area  was  reviewed.  Studies  and  reports  consulted  included:  Flo.-.i  Flair. 
Iniorvtiti:.  Report,  Westfield,  U.S.  Army  Corps  of  Engineers  ( 1 9('° ) ; The  Rive's 
he;  •[  : •*  in.iied  i rc-'r.-.n  l'or  Flood  Plain  Mnnarerrent  in  the  Connecticut  Rive  - 

ms  u.,  i»ew  nngiana  River  Basins  Commiasio.,  (1976) ; Fiord  Insurance  Stony,  ’n’v 
01  West  lie  Id,  Camp,  Dresser  h McKee  for  the  Federal  Flood  Insurance  Administration 
v 1 977 ) • The  Department  considers  the  information  contained  in  the  1977  Flood 
Insurance  study  to  be  the  best  available  engineering  data  relative  to  flood  levels, 
floodway  locations,  and  flood  hazards  in  the  project  area. 
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-re  severity  and  frequency  of  flooding  and  flood  damages  in  the  City  of  Westfield 
have  been  well  documented  in  the  reports  mentioned  above.  The  New  England  River 
Basins  Commission's  report  finds  that  "the  worst  potential  for  loss  of  lives  and 
property  damage  outside  the  seven  lower  main  stem  diked  cities  probably  exists 
in  Westfiela,  Massachusetts",  and  that  "All  things  considered  — flood  history, 
flash  flood  potential,  potentials  for  _oss  of  life,  existing  property  damage 
potential,  potential  for  increasing  damages,  end  the  need  for  action  on  several 
fronts  — Westfield  has  no  match  in  the  Connecticut  River  Basin." 


Studies  indicate  that  the  Westfield  River  in  Westfield  reaches  flood  stages  very 
rapidly,  with  rates  of  rise  in  excess  of  two  feet  per  hour,  and  that  the  duration 
of  flooding  may  be  as  long  as  two  days.  Velocity  flows  during  the  100  year  flood 
(also  defined  as  the  intermediate  regional  flood,  and  is  the  flood  event  which 
has  a 1 lo  probability  of  occurring  in  any  given  year)  may  range  up  to  6 feet  per 
second  in  overbank  areas.  j 

j 

The  site  of  the  proposed  project  is  a 21.3  acre  parcel  on  the  south  bank  of  the 
Westfield  River,  just  upstream  of  the  East  Mairi  Street  bridge,  approximately 
1.0  stream  miles  downstream  from  the  confluence^  of  the  Westfield  and  Little 
Rivers,  and  approximately  2.0  stream  miles  upstream  of  the  U.S.G.S.  Gaging  Station 
No.  01183300.  In  the  30  year  period  from  iy 2? I to  19??,  four  floods  have  exceeded 
the  discharge  of  the  50  year  flood  at  the  project  site.  One  of  these  floods 
— the  1 00  year  discharge.  The  site  is  presently  at  an  average  elevation  of 
approxir.  olely  122  feet  mean  sea  level  (msl),  and  is  entirely  witnin  the  floodplain 
the  intermediate  regional  flood.  The  elevation  of  the  intermediate  regional 
-0 zt  at  the  site  is  at  132  feet  msl,  resulting  in  depths  of  10  feet  of  floodwater. 
T^e  site  is  also  entirely  within  the  50  year  floodplain,  v.'hicn  reaches  an  elevation 
cl  12?.  5 Teat  msl,  resulting  ir.  5-5  feet  of  floodwater  on  the  site. 

x.i<i  Department  fir.de  that  the  proposed  buildings  for  this  project  are  located 
J -‘r:ly  Vn,Hn  the  Westfield  River  floooway  which  has  been  engineered  and 
«■  ii-.  tV  Federal  Flood  Insurance  Study,  and  which  is  the  area  including 

a-id  au j.. cert  to  the  river  channel  which,  must  be  kept  free  from  encroachment  in 
order  to  pass  the  discharge  of  the  100  year  flood  without  substantial  increases 
in  flood  height. 

T .e  wide  floodplain  area  below  the  confluence  of  the  Westfield  and  Little  Rivers 
LolS  been  identified  by  the  New  England  River  Basins  Commission  report  and  the 
Flcoc.  Insurance  Study  as  an  important  ana  significant  natural  valley  flood 
ov.c. age  area  which  modifies  ana  reduces  peak  flood  flows  downstream. 

The  Department  find3  and  determines,  therefore,  that  the  site  of  the  proposed 
activitv  is  clearly  significant  to  the  interests  of  flood  control  and  storm 
damage  nrevention. 

The  proposed  project  involves  construction  of  a retail  shopping  mall  on  the  site 
described  above,  and  includes  136,000  square  feet  of  structures,  parking  areas 
for  approximately  800  vehicles,  and  associated  site  filling,  grading  and  drainage. 
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e Department  is  of  the  opinion  that  in  this  case  there  are  three  basic  minimum 
[Uirencnts  which  are  essential  to  protect  the  interests  of  flood  control  and 
storm  damage  prevention.  First,  any  structures  must  be  floodproofed  up  to  the 
lervel  of  the  intermediate  regional,  or  100  year,  flood  so  as  to  be  water-tight 
with  walls  substantially  impermeable  to  the  passage  of  water  and  with  structural 
components  having  the  capability  of  resisting  hydrostatic  and  hydrodynamic  loads 
and  effects  of  buoyancy.  Second,  there  must  be  no  encroachment  by  fill  or 
structures  on  the  Westfield  River  floodway,  as  shown  on  the  Flood  Boundary  end 
Floodway  Map  which  is  part  of  the  1977  Flood  Insurance  Study,  and  which  is  also 
shown  on  the  project  site  plan  submitted  to  this  office.  Third,  any  flood  storage 
below  the  level  of  the  100  year  flood  displaced  by  fill  and  structures  must  be 
compensated  for  by  the  provision  of  equivalent  flood  storage  capacity  at  the 
project  site. 


The  Department  finds  that  the  proposed  structures  include  no  provision  for  flood- 
proofing.  The  Department  further  finds  that  properly  floodproofed  structures 
and  associated  filling  at  the  site  wouic}  result  in  displacement  of  more  than  one 
and  one  half  million  cubic  feet,  which  represents  a substantial  floodway  encroach- 
ment and  loss  of  flood  storage. 


It  is  apparent  that  the  project  as  proposed  does  not  meet  any  of  the  above 
-equirements.  and  therefore  must  be  dcriiad.  This  denial  does  not  preclude 
alternative  designs  or  uses  of  the  site  jv.’hich  meet  the  requirements  set  forth 
above  and  in  the  enclosed  Superseding  Order.  Any  such  reoesign,  however,  would 
roqu're  a nev.  filing  under  General  Laws  Chapter  131,  section  40. 


lr  attention  is  directed  to  the  appeal  provisions 
superseding  Order. 


included  an  the  enclosed 


Very  truly  yours, 

For  the  Commissioner, 


r 


Angelo  Iantosca 

Regional  Environmental  Engineer 


AI : AW : c ap 

i 

CC:  Westfield  Conservation  Commission 
Westfield  Flood  Control  Commission 
Gury  Beluso,  et.  al.  (appellants) 

Westfield  City  Council 
Mayor  Garreth  Lynch 

Weal  Springfield  Conservation  Commission 
Agawam  Conservation  Commission 

Lower  Pioneer  Valley  Regional  Planning  Commission 
‘-''tT.S.  Army  Corps  of  Engineers 
Hampden  County  Division,  M.A.C.C. 

Hampden  Conservation  District 
Westfield  River  Watershed  Association 
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THE  CGEMONW'EALTh  OK  MASSACHUSETTS 


ORDER 


WETLANDS  PROTECTION  ACT 


G.L.  Ci.  131,  s.  AO 


File  No.  333- Al 

TO:  Joseph  E.  Rodgers 

Westfield  Associates 
73  Broad  Street 
Westfield,  Mass.  OIOS5 

KIM  Notice  of  Intent  dated:  12/22 '77 


Project  Location;  East  Main  Street, 
Westfield  River, 
Westfield 


Pursuant  to  the  authority  of  General  Laws  Chapter  131,  section  AO,  the  Department 
of  Environmental  Quality  Engineering  has  considered  your  Notice  of  Intent,  plans 
and  other  information  submitted,  and  has  determined  that  the  area  on  which  the 
[i.o.iojta  work  ia  to  he  done  .s  significant  to  one  or  more  of  the  interests  described 
in  the  said  act. 

This  app'  iev.  tor  for  a permit  to  alter  land  subject  to  the  -iur  is  diet  ion  of  the 
■t  i.  herc'  y denied,  on  the  grounds  that  stru-tures  sr  not  proper .y  l'looa- 
•opi'ed . rr.  ...  the  project  encroaches  on  the  Westfield  River  f Icouway , ana  that 
the  project,  does  r.ot  provide  for  compensatory  :".ood  storage.  Any  resuomission 
o'  r new  filing  for  this  area  must  be  maae  to  the  Westfield  e orserv.  t i ->n  Coumiss.cn 
. a must  be  ....  accordance  .ith  the  following  minimum  requ' ro.acr.ts  ar.a  guidelines: 

1 - Th,  activity  shall  not  involve  the  placing  of  fill  or  structure  v thir. 

* v v<»s+ '-'Ic  River  f .oodvay  as  designated  by  Flood  Insurance  Stud;  t or 
t're  City  of  Westfield. 

2.  Any  commercial  structure  located  on  site  but  not  within  the  design -.tod 
floodway  shall  be  flocdproofed  tip  to  the  elevation  of  1 j 2 feet  near,  sea 
level. 

3.  Ar.y  dir-v  - cement  by  fill  in,;  or  structures  on  ••  It-e  shall  be  accompanied 

the  provision  of  compensatory  flood  storage  capacity. 

...  The  provisions  of  Massachusetts  Environmental  Policy  Act  (Chapter  jO, 
sections  d,2  to  62H  of  the  General  Laws)  must  be  met.. 
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The  applicant,  any  person  aggrieved  by  this  order,  any  owner  of  land 
a ting  the  land  upon  which  the  proposed  work  is  to  be  done,  or  any  ten  residents 
of  t*'C  city  or  town  in  which  such  land  i3  located,  are  hereby  notified  of  their 
right,  to  appeal  this  order  to  the  Department  of  Environmental  Quality  Engineering, 
provided  the  request  is  made  in  writing  and  by  certified  mail  to  the  Department 
of  Environmental  Quality  Engineering  within  ten  (10)  days  from  the  issuance  of 
this  order. 

Khere  the  Department  of  Environmental  Quality  Engineering  issues  a Super- 
seding Order,  you  are  hereby  notified  of  your  right  to  a formal  hearing  pursuant 
to  •.no  provisions  of  G.L.  Chapter  30A,  section  10.  The  request  for  a hearing 
mu’.'\  be  rnaae  in  writing  to  the  Department  of  Environmental  Quality  Engineering 
within  ten  (10)  days  following  the  issuance  of  the  Superseding  Orcer. 


On  this  4th  day  of  April  19,  before  me  personally 

apnaared Angelo  lantosca 

tc  me  known  to  be  the  person  described  in  and  who  executed  the  foregoing  instrument 
and  acknowledged  that  he  executed  the  same  as  his  free  act  end  deed. 


commission  expires: 29  December  19fr3 


1 'l 


United  States  Department  of  the  Interior 

HERITAGE  CONSERVA  I ION  AND  RECREATION  SERVICE 
INTERAGENC  Y ARCHEOLOGICAL  SERVICES  ATLANTA 
Phoenix  Boulevard 
Atlanta.  Georgia  30349 


Mr.  Joseph  L.  Ignazio 
Chief,  Planning  Division. 

Mew  England  Division,  Corps 
of  Engineers 
424  Trapelo  Road 
Waltham,  Massachusetts  02154 

Dear  Mr.  Ignazio: 

We  received  the  report  entitled  "Phase  13/Archaeological  Properties 
^„rvey  tor  Unreported  Sites  Westfield  Locej.  Flood  Protections 
Project"  by  Mxtcneil  Kumoiland  and  Kenneth  Quilty. 

We  shall  review  th : report  and  provide  our  comments  by  September  18. 
1978. 


Sincerely  yours. , 


Chief 
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UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

FISH  AND  WILDLIFE  SERVICE 

Ecological  Services 
P.  0.  Box  1518 

Concord,  New  Hampshire  03301 


December  2,  1977 

Division  Engineer 

New  England  Division,  Corps  of  Engineers 

424  Trapelo  Road 

Waltham,  Massachusetts  02154 

Deaf  Sir: 

This  letter  is  a supplement  to  our  Planning  Aid  Letter  of  August  15, 

1977,  on  the  proposed  Westfield  Local  Protection  Project,  Massachusetts. 
The  material  has  been  assembled  with  the  assistance  of  a Service  Hydro- 
logical  Engineer. 

The  Westfield  River  system  is  not  anticipated  to  play  a significant  role 
in  the  Connecticut  River  Anadromous  Fish  Restoration  Program  because  of 
the  large  number  of  existing  (13)  and  proposed  (11)  dams  and  impoundments. 
However,  some  Atlantic  salmon  may  be  trucked  to  suitable  spawning  and 
nursery  habitat  in  the  upper  basin  sometime  in  the  future.  The  sea-run 
smolts  will,  therefore,  pass  through  Westfield  on  their  travels  down- 
stream. In  addition,  a limited  American  shad  fishery  may  be  developed 
in  the  lower  portion  of  the  main  stem. 

We  reiterate  our  planning  recommendation  that  all  flows,  less  than  twice 
the  average  discharge,  be  confined  to  natural  river  channels.  A concrete 
sill  should  be  constructed  in  the  proposed  overflow  channels  in  the 
Westfield  and  Little  Rivers  to  accomplish  this.  According  to  our  esti- 
mates, the  average  discharge  at  the  Westfield  sill  location  would  be 
approximately  680  cfs  and  at  the  Little  River  sill  it  would  be  170  cfs. 

To  provide  adequate  flow  conditions  for  fish  passage,  we  recommend  that 
the  three  gated  conduits  proposed  for  the  Westfield  River  and  the  two 
gated  conduits  proposed  for  the  Little  River  be  designed  to  pass  twice 
the  average  flow  with  a minimum  of  two  feet  of  freeboard  between  the 
water  surface  and  the  crown  of  the  conduit.  Also,  a "zone  of  passage" 
should  be  created  in  the  conduits.  This  "zone"  should  have  a width  of 
4-6  feet  and  an  average  velocity  of  4 fps  or  less,  for  flows  up  to  twice 
the  average  discharge.  Flow  deflectors  or  baffles  may  be  r quired  for 
this  purpose. 
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Assuming  that  the  overflow  channels  will  only  be  used  for  flows 

twice  the  average  discharge,  fish  passage  facilities  should  not 
needed . 


We  hope  these  comments  will  assist  you  in  your  planning  efforts. 


Sincerely  yours, 

' ' , - 
^ S c • 

] < t 

Cordon  E.  Beckett 
Supervisor 
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September  20,  1977 


Joseph  L.  Ignazio,  Chief 
Planning  Division 
New  England,  Corps  of 
Eng  1 neers 
424  Trapelo  Road 
Waltham,  Massachusetts  021S4 

Dear  Mr.  Ignazio: 

Mv  stall  has  reviewed  the  material  you  sent  this  office  concerning 
the  Westfield  Local  Protection  Project.  Their  concern  focussed  on  three 
issues : 


1.  The  Impact  of  the  project  on  downstream  communities, 
especially  West  Springfield. 

2.  The  necessity  for  protecting  the  land  within  the  bend  ot  the 
Little  River  which  appears,  from  examination  oi  the  USCS  topo- 
graphic map,  to  be  relatively  undeveloped. 

j.  follow-through  on  the  part  ol  Westfield  lo  ensure  that 

there  will  be  no  further  development  on  what  is  left  of  the 
flood  plain. 

Discussions  with  Mr.  McCarthy  ol  the  Environmental  Section  have 
Indicated  that  these  concerns,  as  well  as  others,  will  be  addressed  in 
the  E1S . 

1 appreciate  your  involving  this  ot I ice  in  the  preliminary  stages  of 
your  work  on  the  ETS,  and  hope  this  cooperation  is  continued.  We  look 
forward  to  receiving  what  will  apparently  be  a comprehensive  Draft  E1S 
on  this  project. 


Wl'MH/arm 


Sincerely  yours. 


m imh - 


— — ** 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

FISH  AND  WILDLIFE  SERVICE 

Concord  Field  Office 
55  Pleasant  Street 
P.  0.  Box  1518 

Concord,  New  Hampshire  03301 


August  15,  1977 

Division  Engineer 

Mew  England  Division,  Corps  of  Engineers 

424  Trapelo  Road 

Waltham,  Massachusetts  02154 

Dear  Sir: 

Pursuant  to  Joseph  L.  Ignazio's  letter  of  May  26,  1977,  the  following 
is  the  U.S.  Fish  and  Wildlife  Service's  Planning  Aid  Letter  on  the 
proposed  Westfield  Local  Protection  Project,  Westfield,  Massachusetts. 

This  letter  is  intended  to  aid  in  your  planning  and  design  of  the  most 
environmentally  sound  project  as  possible.  It  should  not  be  construed 
as  the  official  report  or  the  position  of  the  U.S.  Fish  and  Wildlife 
Service. 

The  proposed  project  is  intended  to  control  floodwaters  from  the  Westfield 
River,  Little  River,  and  Powdermill  Brook  and  prevent  flood  damages  to  the 
majority  of  the  City  of  Westfield. 

The  current  concerns  of  the  Service  can  be  broken  Into  units  based  on  the 
various  facets  of  proposed  construction,  as  shown  on  your  "Westfield  Local 
Protection  General  Plan  dated  March  1977",  and  are  discussed  as  follows: 

(1)  Dike  and  wall  system 

(2)  Overflow  systems  and  channel  relocations 

(3)  General  clearing  and  bank  stabilization 

(4)  interior  drainage 

(5)  Effects  upstream  and  downstream 

(1)  The  dike  and  wall  system  involves  approximately  43,000  feet  of  earthen 
dikes  and  5,000  feet  of  concrete  wall  along  the  south  side  of  Powdermill 
Brook,  the  north  and  south  sides  of  the  Westfield  River  and  the  north  side 
of  the  Little  River.  In  general,  the  Service  would  prefer  that  the  dikes 
be  moved  back  from  the  river  enough  to  allow  the  riverbank  vegetation  to 
remain.  The  trees  provide  shade  to  the  river  and  help  keep  the  temperature 
down.  • There  is  also  some  concern  for  the  north  bank  of  Powdermill  Brook. 

We  believe  that  the  sandy  cliff  which  is  currently  eroding  will  erode  at 
a considerably  faster  rate  when  flood  waters  are  confined  between  it  and 
the  proposed  dike.  This  potential  problem  of  accelerated  erosion  should 
receive  further  investigation. 
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We  understand  that  the  dikes  will  be  planted  to  grass  except  for  areas 
which  necessitate  a rock  face-  This  will  significantly  alter  existing 
terrestrial  habitat  resulting  in  a reduced  diversity  of  habitat  and 
wildlife  populations.  We  believe  that  diversity  can  be  maintained  without 
destroying  the  integrity  of  the  dikes  through  selective  planting  of  shrubs 
vines,  herbs,  and  grasses.  Such  plantings  would  provide  food  and/or  cover 
for  birds,  small  .annals,  and  reptiles  and  would  provide  a more  diversified 
greenbelt  for  a:  r a area  such  as  Westfield.  A partial  list  of  plant 
species  which  may  be  appropriate  include: 

smooth  and  staghorn  sumac  (Rhus  glabra  and  R.  Typhina) 

raspberries  (Rubus  spp.) 

multiflora  rose  (Rosa  multiflora) 

autumn  olive  (Eleagnua  umbellata) 

barberry  (Berberis  canadensis) 

dogwood  (Comus  spp . ) 

juniper  (Juniperus  communis  or  J_ . horizontalls) 
goldenrod  (Solidago  spp.) 
milkweed  (Asclepias  spp.) 
grape  (Vitis  novae-angllae) 
honeysuckle  (Lonicera  spp.) 

Virginia  creeper  (Parthenoclssus  quinquef olia  L.) 

Along  the  water's  edge  certain  wetland  species  would  be  appropriate  to 
hold  the  bank,  improve  the  aesthetics,  and  to  provide  some  shelter  for 
fish,  birds,  and  other  riverine  organisms.  Some  possibilities  include: 

Hazel  alder  (Alnus  serrulata  (Ait.)  Wild.) 

Red-osier  dogwood  (Cornus  stolonifera  michx.) 

American  hornbeam  (Carplnus  caroliniana  Walt.) 

Swamp  rose  (Rosa  palustria  Marsh) 

Nannyberry  (Viburnum  lentago  L.) 

Pussy  willow  (Salix  discolor  Muhl) 

Alternate-leaf  dogwood  (Cornus  altemif olia  L.) 

Whenever  possible,  fisherman  access  should  be  provided.  Due  to  the  urban 
setting,  there  probably  will  be  little  occasion  to  have  hunting  in  these 
areas  but  general,  non-consumptive  wildlife  uses  should  be  planned,  i.e. 
trails,  special  plantings,  parking  facilities,  etc. 

The  General  Plan  does  not  indicate  the  source  of  material  for  construction 
of  the  earthen  dikes.  It  appears  that  an  enormous  volume  of  material  will 
be  required  which  will  result  in  an  extensive  borrow  area  (s) . We  would 
appreciate  the  opportunity  to  comment  on  the  environmental  impact  of  such 
borrow  areas. 

(2)  Two  overflow  channels  are  currently  proposed.  One  would  cut  through 
the  large  meander  in  the  Westfield  which  goes  around  the  sewage  treatment 
plant  and  the  small  reverse  meander  immediately  downstream.  Current  plans 
would  allow  for  gated  conduits  to  permit  water  to  pass  through  the  natural 
channel  of  the  large  meander  but  the  small  meander  would  be  permanently 
cut  off  and  allowed  to  dry  out  or  fill  in  with  vegetation.  The  other  channel 
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could  cut  across  from  the  sharp  northerly  turn  of  the  Little  River  to 
the  Westfield.  A gated  conduit  at  the  turn  of  the  river  would  allow  water 
to  continue  to  flow  through  the  natural  streambed  except  during  serious  floods. 
These  channels  would  be  used  to  drain  off  excess  water  during  heavy  rainfall — 
erhaps  10-15  times/year.  Apparently  the  primary  reason  for  such  frequent 
use,  resulting  from  a low  sill,  is  to  remind  people  that  it  is  not  a depository 
uir  trash.  Unfortunately,  people  will  dump  into  areas  of  existing  water — as 
evidenced  bv  the  wetland  areas  where  the  Little  River  overflow  channel  is 
proposed.  The  Service  strongly  suggests  that  the  sills  be  as  high  as  possible 
without  causing  any  flooding  of  residences,  to  insure  periodic  flushing 

cooling  of  the  natural  stream  channel.  The  minimum  sill  height  should 
nign  enough  to  provide  about  20QZ  over  the  average  annual  flow  in  this 
c runnel  and  a minimum  of  3 fps  at  high  flows.  Particularly  in  the  summer 
when  the  water  temperature  begins  to  rise,  any  rains  are  valuable  to  lower 
-he  water  temperature.  Also,  some  species  of  fish,  Including  the  anadromous 
Atlantic  salmon,  require  cobble  and  rubble  areas  for  their  redds,  or  spawning 
sites.  Continual  low  and/or  slow  flows  will  result  In  siltatlon  of  these 
areas  and  loss  of  such  sections  as  potential  spawning  grounds.  This  is  of 
growing  interest  as  the  water  quality  of  these  rivers  improves. 

The  final  sill  height  will  determine  the  Service's  concern  with  the  "interior" 
of  the  floodway.  If  it  is  to  be  flooded  annually  or  more  often,  it  should 
be  designed  for  fish  passage.  This  might  involve  artificial  riffles  or  a 
series  of  curbs.  If  it  will  be  flooded  less  than  annually,  it  should  be 
designed  against  fish  passage.  That  is,  fish  would  be  discouraged  from 
entering  the  overflow  channel  at  either  end.  The  Service  will  provide  asssit- 
ance  in  this  design  work  once  the  particulars  and  the  sill  height  are 
determined  or  when  requested. 

The  gated  conduits  through  the  dikes  involve  both  the  dikes  and  overflow 
channels.  There  is  concern  that  three  4'  X 4'  conduits  on  each  end  of  the 
large  bend  in  the  Westfield  and  two  4'  X 4'  conduits  on  the  Little  River  will 
result  in  velocities  through  the  conduits  which  are  considerably  greater 
than  are  found  upstream  or  downstream.  This  could  seriously  hamper  fish  passage 
along  the  river  and  might  result  in  siltatlon  on  the  upstream  and/or 
downstream  sides  of  the  conduits.  The  result  would  be  a significant  change 
in  the  character  of  the  rivers  in  the  City.  Additional  data  on  the  hydro- 
logy of  the  plan  is  needed. 

The  small  meander  in  the  Westfield  to  be  cut  off  entirely  is  also  a problem. 
There  is  significant  wetland  and  riverine  habitat  in  that  area  which  should 
be  preserved.  The  engineering  aspects  of  construction  In  this  area  need 
clarification  and,  perhaps,  modification.  The  Service  offers  its  assistance 
in  the  development  of  possible  alternatives  in  order  to  minimize  adverse 
impacts  on  existing  resources. 

The  Powdermill  Brook  channel  relocation  of  about  1,500  feet,  easterly  of  the 
Route  10  and  202  bridge,  is  a concern  but  with  proper  mitigation  would  be 
generally  acceptable.  it  does  not  appear  that  the  easternmost  600  or  so 
feet  needs  to  be  relocated.  If  any  channel  relocation  is  deemed  necessary,  it 
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should  be  limited  to  the  straightening  of  the  right  angle  turn  area  which 
appears  to  be  an  unnatural  course  Itself.  The  northern  bank  of  the 
relocated  area  should  be  revegetated  with  shrubs  and  trees  to  replace  those 
to  be  lost  on  the  south  side. 

(,J)  General  clearing  and  bank  stabilization  is  another  facet  of  the 
project.  The  Service  generally  opposes  clearing  that  is  not 
essential  to  the  prevention  of  floods  or  severe  erosion.  bank 
stabilization  by  rock  is  recognized  to  be  necessary  in  areas  of 
high  velocity  but  the  use  of  rock  should  be  minimized  In  low 
velocity  areas.  Planting  shrubs  or  trees  for  bank  stablllzat Ion 
is  preferred  since  it  can  afford  wildlife  a source  of  food  and 
cover . 

(4)  interior  drainage,  does  not  appear  to  be  a problem.  There  are  two 
ponding  areas  planned:  one  north  of  Shepard  Street  along  the 
Westfield  River  dike  and  the  other  called  the  South  Meadow  Road 
Ponding  Area  which  is  east  of  South  Meadow  Road.  Pumping  stations 
are  planned  for  the  easterly  corner  of  the  Powdermlll  Brook/West- 

f Leld  River  dike  system  and  the  downstream  end  of  the  large  WeRt- 
field  meander.  The  natural  river  channels  are  the  low  areas  in  the 
city.  They  will  collect  most  of  the  runoff  and  are  expected  to 
be  10-20  times  as  full  as  during  a normal  summer  season.  Although 
the  sewage  treatment  plant  will  continue  to  empty  Into  the  river  inside 
the  dikes,  there  will  be  a large  pump  to  keep  the  water  flowing 
out  of  the  downstream  portion  into  the  ove.rflow  channel.  If  the 
flood  continues  beyond  the  dikes  but  the  Interior  area  is  drained  and 
the  natural  channel  begins  to  empty,  the  gated  conduits  on  the  upstream 
end  of  the  Tittle  and  Westfield  Rivers  will  be  cracked  to  maintain  an 
adequate  flow. 

in  both  areas  there  will  be  increased  non-point  pollution  from  oil,  grease, 
and  other  urban  pollutants.  This  would  occur  whether  or  not  the  project  was 
done  and  will  be  considerably  reduced  with  the  project.  The  chemical  plant 
on  Union  Street  and  any  other  plant  with  potentially  harmful  material, 
should  be  encouraged  to  take  measures  to  prevent  problems  from  runoff  from 
its  piled  materials.  This  could  be  accomplished  with  some  sort  of  mini-dikes. 

(5)  Since  the  project  will  result  in  a faster  flow  of  the  three 
streams,  the  upstream  effects  must  be  considered.  The  faster 
the  flow  the  faster  the  erosion  and  the  greater  the  possibility 
that  the  river  may  find  a shortcut  and  become  straight,  boss 

of  meanders  indicate  loss  of  habitat  for  fish  and  wildlife. 

Vegetation  is  destroyed,  fish  which  need  pools  and  calm  waters 
lose  them,  and  damage  may  be  done  to  existing  structures. 

Effects  downstream  on  West  Spring! leld  must  also  be  considered, 
such  as  the  need  tor  additional  dikes  in  that  area  and  the  possibil- 
ity of  increased  erosion  downstream. 
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Much  of  the  above  material  is  baaed  on  incomplete  or  out-of-date  information 
The  Corps  hydrological  report  ie  as  yet  incomplete,  aa  is  the  State’s  stream 
survey  for  the  Westfield  River  Basin,  and  the  State  Division  of  Water  Pollu- 
tion Control’s  water  quality  report  is  being  revised.  The  Service  requests 
the  opportunity  to  review  these  documents  and  other  data  and  supplement  and/or 
revise  this  planning  aid  letter. 

Sincerely  yours, 

J*  . . 

Gordon  E.  Beckett 

Field  Supervisor, 


./  .r/~ 

CFO 
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June  29,  1977 


Mr,  Tan  Reedy 
Dept,  of  the  Army 

Hew  England  Division  Cerp,  ef  Engineers 
U2h  TTgpelo  Road 
Waltham,  Maes,  02154 

Dear  Ton: 

Thank  you  for  the  copy  of  the  Wentfield  River  plan.  As  for  consents, 

I think  Ruth  Ladd  will  have  Best  of  then  in  her  report,  I will  stay 
clear  of  the  obvious  probleas  where  I feel  lav  suits  will  follow  since 
its  none  ef  ay  concern, 

My  ealn  Interest  is  in  leaving  all  vegetation  inside  the  dikes  and  plant 
the  outside  banks  of  the  dikes  to  grass  and  herbaceous  cover.  Shrubs  ef 
any  kind  will  do,  but  native  kinds  like  sumac,  grapevine,  blackberry, 
green  briar,  crab  apple  and  autuwi  olive  planted  in  sections  is  Boat 
desirable.  The  cover  left  inside  the  dike  to  the  river  adds  to  provide 
shade,  which  helps  maintain  water  teaq)eratures  in  trout  range  provide 
hunting  cover  which  also  adds  another  daaention  to  recreational  use  of 
the  area.  Once  the  river  is  cleaned  up  a little  more,  shade  is  aost 
important  for  maintaining  cool  temperatures  needed  to  sustain  trout  and 
possibly  salaon  in  the  future. 

I would  also  like  to  see  tha  back  water  areas  outside  the  dikes  left  open 
on  the  down  stress  end,  to  allow  fish  and  water  levels  to  come  and  go. 
Areas  like  these  provide  good  baas  and  pickerel  areas.  Water  flew,  in 
and  out  will  help  keep  the  area  from  being  a stagnant  pool. 

I can  see  future  stocking  and  recreational  use  in  both  sections  of  the 
lover  Westfield  and  little  rivers.  The  Powderalll  Brook  area  has  little 
value  as  a fishery  and  relocating  in  that  area  doesn't  bother  bo,  I 
covered  most  of  this  verbally  at  our  last  on  site  meeting. 

Feel  free  to  call  anytime  if  I can  be  of  any  asaistance. 

Sincerely  yours 

r ' / / h Exhibit  Ni 

y 

Harm  Covey  / 

Wildlife  District  Manager 
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WESTFIELD  RIVER  WATERSHED  ASSOCIATION,  INC, 


P.  O.  Box  256  Wa»tfi«ld,  Matt.  01085 


Talaphona  582  3657 


June  27,  1977 


Mr.  Joseph  L.  Ignazio 
Corps  of  Engineers 

424  Trapelo  Road  Westfield  Local 

Waltham,  Mass.  02154  Protection  Project 

Attention:  Mr.  Donald  W.  Martin 

Dear  Mr.  Martin: 

This  is  in  response  to  your  letter  of  May  26th  to  Mr.  Carl 
Walker . 

The  Westfield  River  Watershed  Association  is  concerned  pri- 
marily with  the  impact  of  actions  taken  in  a community  on  its  up- 
stream and  downstream  neighbors.  We  are  not  commenting  on  the 
merits  of  the  proposed  Westfield  Local  Protection  Project  as  it 
affects  Westfield  itself. 

As  we  have  said  in  previous  correspondence  to  you,  we  see  no 
effect  of  the  dyke  plan  upstream,  but  we  are  concerned  about  the 
downstream  impact,  primarily  in  the  Town  of  West  Springfield.  We 
note  that  present  studies  being  conducted  in  West  Sprinfield  include 
raising  the  West  Springfield  dyke  system  along  the  Westfield  (Agawam) 
rivers  to  compensate  for  the  effect  of  the  Westfield  system. 

These  two  plans  should  be  considered  as  one. 

On  another  task,  the  Association  is  currently  developing  and 
coordinating  plans  for  a "Greenbelt"  along  the  Westfield  River. 

Among  many  things,  it  may  include  canoe  access  facilities  along 
the  river.  We  believe  that  one  or  more  of  these  facilities  should 
be  located  in  Westfield.  At  the  time  detail  designs  are  made,  we 
would  like  to  work  with  you  and  the  Westfield  City  Planner  on  such 
facilities . 


Very  truly  yours, 

Ben j aril n L.  Bragg,  III  y 
Director  & Consultant 


BLB/sz 

cc : Selectmen,  West  Sorincfield 
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June  24,  1977 

Mr.  Joseph  L.  Ignazio 

Chief,  Planning  Division 

New  England  Division,  Corps  of  Engineers 

424  Trapelo  Road 

Waltham,  Massachusetts  02154 

Dear  Mr.  Ignazio: 

Thank  you  for  sending  this  office  an  outline  of  the  Westfield  Local  Protection 
Project  for  review. 

My  staff  has  reviewed  the  material,  but  would  like  to  wait  until  after  the 
planned  Briefing  by  the  Corps  on  all  the  Westfield  River  projects  before 
formally  submitting  comments. 

Yours  truly. 


b 

Evelyn  F.  M^rpfiy,  St 

Si 

Notary 

EFM/LF/jmdi 
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Mr.  Joseph  L.  Ignazio 

Corps  of  Engineers 

424  Trapelo  Road 

Waltham,  Massachusetts  02154 


Westfield  Local  Protection  Project 


Dear  Mr.  Ignazio: 


OFFICE  Of 

BOARD  OF  SELECTMEN 


June  24,  1977 


We  have  followed  the  various  studies  on  the  two  rivers  which  affect 
West  Springfield,  and  have,  from  time  to  time,  submitted  our  views  to 
^ and  to  other  agencies.  Included  have  been  observations  regarding 
the  proposed  Westfield  Local  Protection  Project,  and  we  have  just  become 
aware  that  you  are  requesting  imput  for  a Draft  Environmental  Impact 
Statement  for  that  project. 


In  accord  with  the  general  stand  taken  in  our  letter  of  Nov.  10,1976 
to  the  New  England  River  Basins  Commission  and  included  in  The  River's 
Re^uh,  as  well  as  letters  of  some  of  our  other  town  officials  to  Colonel 
Mason  and  to  the  NERBC,  we  wish  to  point  out  the  following: 

1.  If  this  project  is  carried  out,  the  combined  effect  of  the 
channelizing  and  the  loss  of  flood  storage  will  lead  to  a 
rise  in  the  flood  stage  downstream  and  in  West  Springfield, 
by  as  much  as  1^  feet  according  to  an  estimate  presented  by 
your  own  engineer  at  a NERBC  hearing  in  West  Springfield 
early  last  year. 


2.  This  higher  flood  stage  will  additionally  imperil  areas  in  both 
Westfield  and  West  Springfield,  including: 

a.  large  areas  of  agricultural  land  in  intensive  use, 

b.  A major  state  highway, 

c.  a number  of  mills  constituting  the  largest  concentrated 


industrial  grouping  in  West  Springfield,  as  well  as 


Hit 


Mr.  Joseph  L.  Ignazio 
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Board  of  Selectmen 


d.  extensive  reaches  of  less  developed  flood  plain  acreage 
and  riverfront  in  Westfield,  West  Springfield  and 
Agawam. 

3.  The  increased  flow  velocity  will  inevitably  cause  added  erosion 

in  the  Agawam,  - West  Springfield  reaches  from  Mile  8 to  Mile  2.4, 
and  this  erosion  plus  loss  of  the  natural  deposition  areas  upstream 
will  in  turn  increase  the  sedimentation  (and  additionally  raise  the 
flood  stage)  in  the  reach  below  Mile  2.4. 

4.  That  part  of  the  proposal  which  relates  to  raising  the  existing 
dike  system  in  West  Springfield  from  Mile  3.1  to  Mile  0 at  the 
confluence  with  the  Connecticut  River  (and  which  was  not  mentioned 
in  the  Project  Description)  to  compensate  for  the  higher  flood 
stage  would  have  certain  undesirable  aspects: 

a.  certain  portions  of  the  dike.  Mile  2.3  to  Mile  3.1,  are  in 

a location  with  severe  limitations  for  the  acquisition 
of  additional  easement  width. 

b.  the  Town  has  developed  considerably  since  the  original  dike 

construction , and  borrow  sites  are  no  longer  locally 
available,  and 

c.  trucking  would  be  on  routes  which  have  not  become  heavily 

traveled,  and  would  cause  serious  congestion. 

We  ask  that  due  note  be  taken  of  the  foregoing  in  preparing  your 
Draft  EIS.  We  also  feel  that  we  should  ask  to  have  recorded  our  oppo- 
sition to  the  project  as  a whole,  at  least  until  such  time  as  satisfac- 
tory answers  are  obtained  to  the  points  we  have  raised. 
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Very  truly  yours, 


BOARD  OF  SELECTMAN 
>,  ' 


CHARLES  T. 



GRUCCI,  Chairman 

, ^ 

■ r.  '■ 

/'  / 

/ 

7 /l  . . i 

A.  {Je.^1, 

■ (<_/<.  ,i .. 

y.  EDWARD 

CHRISTIAN, 

Vice  Chrmn. 

Jc  * . !/. 

{\ 

Jl 

FREDERICK  S.  CONLIN, 


Secretary 


RV/evm 

cc:  Mayor  Rhodes 


UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 

I C . Street,  P.0.  Box  848,  Amherst,  Massachusetts  0100; 


June  24,  1977 

• i.  C.  . v|  1.  1.  Ignacio  Attention  ol':  NEDPL-K 

:.ief,  P.  aiming  Division 
New  r.!i}  1 una  Division 
orps  of  Engineers 
* fra;  <•  1 o Re  .id 

Uu  . Massac husc  t ts  02'S4 


* ear  Mr.  Ignazio: 

.a  a.  i-tvi-  nr.  i d the  opportunity  to  review  the  material  detailing  the 
i i ... ,i  .1  Westfietd  Local  Protection  Project.  Our  comments  regarding 
i i L 1 e si,  ;ui  ficant  environment itl  impacts  are  as  follows: 

. I’,  aitive  flood  protection  by  diking  of  prime  farmlands  in  the 

flood  plains  will  probably  result  in  their  conversion  to  urban 
use.  . Th will  occur  signi fieuntly  between  Little  Kiver  and 
South  Meadow  Hoad;  east  of  the  existing  state  dike  and  west  of 
the  lit  w Vve.  tfield  Kiver  channel;  and  in  the  Roselli  Brothers' 
farm  area  northeast  of  Notre  Dame  Street. 

liit-re  win  be  a loss  of  flood  storage  capacity  caused  by  diking 
out  larga  areas  of  fl oou  plain. 

. because  of  item  2 and  also  to  a limited  degree  the  straightening 
f the  Latt  e Kiver  channel,  higher  stages  of  flood  flows  at 
higher  ve.ocities  will  be  produced  downstream. 

■i.  higher  . t ages  downstream  wi : . produce  greater  flooding  of  prime 
farmland  in  the  bend  east  of  Prog  Hole  and  between  Little  Kiver 
Koad  ana  < :.e  Westfield  Kiver.  Although  not  important  agriculturally, 
the  arc. i between  Powderini  . and  the  Westfield  below  the  north  dike 
will  alsi  receive  greater  flooding. 

Higher  velocities  downstream  can  be  expected  to  produce  increased 
riverbank  erosion.  Such  erosion  is  already  severe  on  bends  below 
the  project  area. 

t . higher  vc.  cities  through  the  project  area  will  result  in  greater 
bed  load  veiia  nt  with  deposition  downstream  and  greater  impetus  t. 
meonitering  downs  tretui  . 

7.  K to  k water  f.-ct:  of  hie ' fi'  stages  1 1 trough  West  field  can  be 

expected  i.m  ta'.y  for  sitclt  nearby  low  lying  areas  as  the  Tekoa 
Country  t'  ub  1 a 111  and  the  extensive  prime  agricultural  lands 
nortuei.  t and  across  the  river  from  the  Tekoa  Country  Club* 


Mr.  boseph  L.  Ignacio 


. On  Little  Kiver,  diking  of  the  north  aide  only  and  the  general  ly 

higher  . ta :vj  discussed  above  will  produce  greater  and  more  frequent 
flooding  of  prime  agricultural  farm i and  on  the  youth  side  of  Little 
Kiver  east  of  Koute  .’Of  (Hundred  Acre  Hrook  Area). 

fhe  project  descrij tion  seems  to  state  tliat  the  old  Little  Kiver 
and  Westfielc;  Kiver  channels  will  normally  be  "dry".  Maintenance 
of  tiiese  flood  channels  will  be  a problem;  they  will  ulso  probably 
contain  seasonal  shallow  pools  and  serve  as  storm  runoff  channels. 


J 


co : Mr.  William  Warren 

Kstriet  Conserva t ionist 
Hth>,  Hadley,  Mass.. 


HinCi re  l v , 


n 


hi'.  Ivi.jafnin  Isgur 
state  Ou.nserva  tioni  s t 
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UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 

REGION  l 

J F KENNEDY  FEDERAL  BUILDING,  BOSTON,  MASSACHUSE TTS  02203 


June  21,  1977 


Mr.  Joseph  L.  Ignazio 
Chief,  Planning  Division 
New  England  Division 
Corps  of  Engineers 
424  Trapelo  Road 
Waltham,  MA  02154 

Dear  Mr.  Ignazio: 

I have  reviewed  the  information  you  forwarded  on  May  26,  1977 
regarding  the  proposed  Westfield  Local  Protection  project. 
Although  the  information  was  very  preliminary  and  lacked 
some  detail,  I did  use  EPA's  guidelines  for  review  of  channel- 
ization projects  in  evaluating  the  project  and  am  forwarding 
the  following  list  of  comments  and  concerns. 

1.  The  Westfield  River  overflow  channel  has  the  potential 
for  greatly  increased  velocities  and  may  cause  erosion 
and  other  damage  at  its  discharge  point  or  the  bend  in 
the  natural  river  bed  downstream.  Increased  velocities 
would  cause  excessive  scouring  of  the  natural  stream 

bed  and  even  worse  disruption  than  natural  flood  conditions. 

2.  A thorough  discussion  of  the  operating  and  maintenance 
characteristics  should  be  included  in  the  draft.  The 
overflow  channels  and  conduits  have  a potential  for  be- 
coming insect  and  pest  sources  as  well  as  eye  sores. 

What  mitigating  measures  will  be  taken  and  who  will  be 
responsible . 

3.  A thorough  discussion  and  projection  of  increased  down- 
stream flooding  due  to  the  project  should  be  included 
in  the  draft. 

4.  Are  any  of  the  ponding  areas,  which  would  be  changed 
due  to  the  dikes,  characterized  as  wet  lands? 

5.  The  draft  should  present  much  more  information  on  existing 
conditions,  the  proposed  project  and  expected  impacts. 

6.  I suggest  that  a close  study  on  structural  and  non- 
structural  (operating  and  maintenance)  mitigating  meas- 
ures for  some  impacts  should  be  made. 
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We  cannot  state  that  after  a more  complete  review  of  the 
project,  our  concerns  will  be  limited  to  only  the  above 
six  items  but  feel  that  they  reflect  our  concerns  at  this 
time  based  on  the  limited  information  available  to  us . 

I appreciate  the  opportunity  to  comment  on  the  preliminary 
draft.  Please  feel  free  to  contact  me  at  any  time  regard- 
ing this  or  any  other  project. 

Sincerely  yours, 

Wallace  E.  Stickney,  P.E. 

Director 

Environmental  Policy  Coordination  Office 
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DISTRICT  2 OFFICE 

NORTH  KINCi  STNLtT  NORTHAMPTON  01060 


June  10,  1977 

SUBJECT:  West  1 ie  1 d-Loca  1 Flood  Protection  Program 
NEDPL-K 


Mr.  Joseph  L.  Ignazio,  Chief,  Planning  Division 
Department  of  the  Army 

New  England  Division,  Corps  of  Engineers 

424  Trapelo  Hoad 

Waltham,  Massachusetts  Q21S4 


Dear  Sir: 

In  reference  to  your  inquiry  of  May  26,  1977,  directed  to  Rollin  Petrin 
of  this  office,  we  offer  the  following: 

We  would  not  anticipate  any  significant  environmental  impact  on  our 
roadways  as  a result  of  your  proposed  work. 

We  wish  to  bring  to  your  attention  that  this  Department  is  presently 
under  contract  with  Vollmer  Associates  to  study  the  proposed  relo- 
cation of  Route  10  and  its  environmental  affects.  To  aid  and  avoid 
repetition  in  your  environmental  data  gathering  process,  we  suggest 
that  you  contact  out  Boston  office  expeditor  Frazier  Hartley  for 
any  environmental  data  gathered  by  our  consultant. 

It  has  also  come  to  our  attention  that  the  Massachusett s Department 
of  Environmental  Management  Water  Resources  Division  and  the  U.S.D.A. 
Soil  Conservat ion  Service  is  proposinq  eleven  multi-purpose  dams  on 
the  tributaries  ot  the  west  branch  of  the  Westfield  River.  Coordin- 
ation with  this  flood  retarding  effort  would  appear  prudent. 

In  closing  we  thank  you  tor  contacting  us  at  this  preliminary  staqe 
and  extend  to  you  our  cooperation  as  needed  in  the  future. 


1 <i 
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Water  Quality  and  Research  Section  June  6,  1977 

P.  0.  Box  545 

Westborough,  Massachusetts  01581 


Mr.  Joseph  L.  Ignazio,  Chief,  Planning  Division 
New  England  Division,  Corps  of  Engineers 
424  Trapelo  Road 
Waltham,  Massachusetts  02154 

Dear  Mr.  Ignazio: 

Thank  you  for  your  letter  of  May  26,  1977  requesting 
our  comments  on  the  proposed  flood  control  project  in  the  City 
of  Westfield. 

Review  of  this  project  indicates  that  it  will  signifi- 
cantly alter  the  hydraulic  characteristics  of  the  Westfield  and 
Little  Rivers.  This  office  used  a mathematical  model  to  determine 
the  waste  assimilation  capacity  of  the  Westfield  River  in  the 
affected  area.  The  proposed  project  may  cause  major  changes  in 
the  assimilative  capacity  of  the  Westfield  River.  These  possible 
changes  in  assimilative  capacity  should  be  addressed  by  the 
Draft  Environmental  Impact  Statement. 

This  office  will  present  a statement  when  public  hearings 
are  held  on  the  Draft  Environmental  Impact  Statement. 


Sincerely, 


(j* jtja 


rta^ 


Alan  N.  Cooperman 
Associate  Sanitary  Engineer 
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June  6,  1977 


Mr.  Joseph  L.  Ignazio 
Chief,  Planning  Division 

New  England  Division,  Corps  of  Engineers 
424  Trapelo  Hoad 
Waltham,  Ma  02154 


Dear  Mr.  Ignazio: 

In  response  to  your  letter  of  26  May  1977,  I have  reviewed  the  enclosed 
material  relating  to  the  Westfield  Local  Protection  Project.  We  realize  that 
much  Of  the  flood  plain  in  Westfield  is  heavily  developed  and  beyond  the  scope 
of  what  is  presently  conceived  as  feasible  in  terms  of  acquistion,  relocation 
and  certain  other  nonstructural  measures.  The  environmental  impacts  of  the 
use  of  structural  measures,  dikes,  walls,  conduits,  etc.  , must,  of  course, 
be  thoroughly  evaluated. 

We  view  the  more  obvious  impacts  to  be: 

1.  The  commitment  of  land  to  be  the  sites  of  dikes,  walls,  channels, 
and  conservation  (ponding)  areas. 

2.  The  direct  visual  impact  of  the  structures  and  their  shielding  of  the 
river  from  view. 


3.  The  impact  of  channelization  on  fisheries  resources. 

4.  The  hydraulic  and  hydrologic  short  and  long  term  impacts  on  upstream 
and  downstream  areas  in  terms  of  erosion,  seditnentaion  and  elevated  flood 
stages,  and  the  impact  on  present  and  future  uses  of  land  affected. 

5.  The  impact  on  protected  areas  behind  the  dikes  in  terms  of  the  probable 
acceleration  of  development  in  areas  now  in  open  space  or  low  density  uses, 
and  the  impact  on  other  areas  which  alternatively  might  have  been  developed. 
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6.  The  impact  on  natural  river  reaches  which  will  no  longer  receive  the 
erosive  action  of  flood  flows  because  of  the  use  of  diversion  channels. 

7.  The  impact  on  the  disposal  of  sewage  effluents  on  the  artificial  oxbow 
created  during  periods  when  flows  are  diverted  from  this  reach. 

«.  The  likelihood  that  the  installation  of  this  project  will  preclude  the 
modification  of  the  Knightville  Dam  and  the  impacts  which  will  be  thus 
avoided. 

It  is  my  general  observation  that  a major  planning  effort  should  be  conducted 
to  integrate  dikes,  ponding  areas  and  special  land  purchase,  to  comprise  some 
sort  of  a linear  parkway  system  (such  as  is  being  considered  along  the  North 
Nashua  in  Fitchburg).  Such  a system  of  bike  paths  and  small  parks  would  go  a 
long  way  toward  mitigating  adverse  impacts. 

A complementary  nonstructural  plan  involving  the  City  of  Westfield  should 
be  adopted  to  insure  that  unprotected  areas  will  not  be  adversely  developed. 

This  review  is  not  to  be  considered  as  an  exhaustive  listing  of  environmental 
impacts,  but  rather  a listing  of  those  which  appear  most  obvious  after  reading 
the  material  supplied  with  your  letter. 


Sincerely  yours. 


Emerson  H.  Chandler 
Chief  Planner 


EHC/gm 

r 

I 
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John  P.  Chandler,  Colonel, 

Corps  of  Engineers 
Division  Engineer 
U.  S.  Corp  of  Engineers 
New  England  Division 
224  Trapelo  Road 
Waltham,  Mass.  02154 

Dear  Colonel  Chandler: 

1 wish  to  inform  you  and  the  United  States  that  the  City  of  Westfield, 
Massachusetts  offers  its  enthusiasm  and  willingness  to  contribute  the 
financial  assistance  necessary  for  the  completion  of  the  proposed 
t lood  protection  dike  system  intended  to  insure  the  safety  of  the  lives 
and  properties  ot  its  citizens.  The  City  additionally  agrees  to  the 
following  assurances  of  local  co-operation  and  participation  prior  to 
actual  construction  and  will: 

1.  Provide  without  cost  to  the  United  States  all  lands,  easements, 
and  rights-of-way  necessary  for  the  construction  and  maintenance 
of  the  project. 

2.  iiold  and  save  the  United  States  free  from  damages  due  to 
construction  works  except  damages  due  to  the  fault  or  negligence 
of  tile  United  States  or  its  contractors. 

3.  Maintain  and  operate  all  works  after  completion  in  accordance 
with  regulations  prescribed  by  the  Secretary  of  the  Army. 

4.  Provide  without  cost  to  the  United  States  all  alterations 
and  replacements  of  existing  utilities. 

5.  Prescribe  and  enforce  regulations  to  prevent  encroachment 

on  both  the  improved  and  unimproved  channels,  and  manage  all 
project  related  functions. 

6.  Comply  with  the  provisions  under  Sections  210  and  305  of 
Public  Law  91-646,  91st  Congress,  approved  January  2,  1971, 
entitled  "Uniform  Relocation  Assistance  and  Real  Property 
Acquisition  Policies  Act  of  1970'.' 

After  considering  the  alternative  non  structural  proposals  regarding 
flood  protection,  t he  past,  present  and  likely  future  patterns  of 
dev,  , 'i,i  at  within  the  flood  prone  areas,  and  the  historic  incidences 
t i leaning  wi:  u the  City,  I have  determined  that  the  proposed  dike 


< 
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May  2,  1977 


system  remains  the  only  practical  solution  for  the  future  safety  and 
welfare  of  Westfield's  citizens. 

I remain  confident  that  the  Congressional  authorities  will  act  favorably 
regarding  the  Federal  participation  essential  for  this  proposal  and 
consequentially  to  great  benefit  for  the  people  of  Westfield. 


■ry  truly  yours. 


C1T|  OK  WESTJW^.^Cf^^CHUS^TTS 

j}'Lv\  vc<nU— 

^s , 4tayor 


v\ 

John  J.  Rhod' 


JR/slh 
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(Eiiu  uf  ©i'stfii'15,  ^assachusi'tts 

PLANNING  BOARD 


June  23,  1975 


Col.  John  H.  Mason,  Division  Engineer 
U.  S.  Corps  of  Engineers 
424  Trapelo  Road 
Waltham,  Massachusetts  02154 

Dear  Col.  Masoni 


This  is  to  inform  you  that  the  Westfield  Planning  Board, 
in  full  accord,  endorses  the  concept  of  a dike  plan  for 
flood  protection  in  the  City. 

The  Board,  at  this  time,  however  is  reserving  its  opinion 
concerning  the  alternate  plans  presented  thus  far  and 
wishes  more  time  to  further  deliberate  the  proposals. 

If  the  Planning  Board  can  be  of  any  assistance  to  you, 
please  let  me  know. 

Sincerely  yours, 


CITY  OF  WESTFIELD,  MASSACHUSETTS 


, h?/ 

/'lU 


CS  i f 1 1 »• 


Walter  a.  Zygarowski,  Chairman 
Westfield  Planning  Board 


WBZiSEB 


CC»  Mayor  John  J.  Rhodes 

Patrick  H.  Dowd,  City  Council  president 
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Colonel  John  H.  Mason 
Corps  of  Sngineers 
Division  Engineer 
Department  of  the  Army 
New  England  Division 
424  Trapelo  Hoad 
Waltham,  Mass.  02154 

Dear  Colonel  Mason: 


l ow  N Ol  Ac. AW  AM 


Conservation  Cc 


om  mission 


Ac. aw  am.  Massachusetts  01001 
April  1,  1975 


Re : NEDPL-P 


The  study  submitted  by  the  Corps  of  Engineers  of  the  project 
indicates  that  the  impact  would  be  site  specific.  The  report 
does  not  mention  the  elevation  of  flood  of  record  in  Westfield  - 
the  basic  reason  for  this  project. 

”he  Agawam  Conservation  Commission  would  ask  specific  answers  be 
-given  to  the  impact  that  either  of  these  proposals  would  have  on 
the  areas  downstream. 


We  would  ask  about  the  possibility  of  increased  volume  and  velocity 
or  reduced  stream  flow  caused  by  the  probable  divorcing  of  wetland 
and  natural  flood  plain  areas.  Would  the  project  have  an  effect 
on  the  present  flood  levels  of  the  river  through  the  Town  of 
Agawam  and  at  the  confluence  of  the  Connecticut  River  - where 
some  70  acres  of  flood  plain  are  presently  being  divorced  by 
diking  - will  these  dikes  be  adequate?  Would  an  increase  in 
volume  tend  to  erode  the  shore  line  areas  in  Agawam? 

Finally,  we  ask  if  enough  research  has  been  done  to  indicate  the 
feasibility  of  flood  control  by  flood  plain  zoning  acquisition 
of  flood  plain  and  wetland  areas  - both  in  dollars  and  environ- 
mental impact,  as  an  alternative  method  of  flood  control? 


Sincere ly , 

l (t  h.  . . 

Dorothy  A.  Nelsen 
Chairman 

Agawam  Conservation  Commissj 

MN/wem  ‘ Exhibit  No.  23 

Attachment 


Col.  John  Mason  /O0  *.  \us/ua  '/(fee/,  02/A/ 

Corps  of  Engineers 
424  Trapello  Road 
Waltham  Mass . 

Attn:  Mr.  Carmen  Ciriello 


Dear  Sir: 

The  Department  of  Public  Works  is  presently  engaged  in  studies 
regarding  the  feasibility  of  relocating  Route  10  from  the  Connecticut 
State  Line  in  Southwick,  northerly  through  the  Towns  of  Southwick, 
Westfield  and  into  Southampton.  The  Department  is  concerned  about 
the  probable  impact  of  this  project  on  the  total  environment.  This 
concern  pertains  not  only  to  the  proposed  construction  corridor  it- 
self, but  extends  to  all  environmental  conditions  in  the  surrounding 
_ rea  for  which  a measurable  impact  may  be  foreseen. 

We  are  requesting  your  attendance  at  a special  meeting  (workshop) 
of  civic  leaders,  federal,  state  and  local  officials.  The  meeting 
will  be  held  on  Wednesday,  July  16,  1975  at  4:00  PM  in  the  auditorium 
of  the  South  Middle  School  in  Westfield.  This  meeting  will  be 
followed  on  the  same  date  by  a general  public  meeting  (workshop)  at 
7:30  PM. 


The  meeting  is  being  held  to  facilitate  continued  community 
participation  in  the  transportation  planning  process.  The  presenta- 
tion will  include  a report  on  the  study  findings  to  date  and  address 
the  questions  and  issues  raised  at  the  previous  meetings.  It  will 
be  followed  by  a question  and  answer  period  during  which  those  pre- 
sent will  have  an  opportunity  to  present  their  views.  Additional 
comments  by  mail  will  be  welcomed  and  a form  will  be  provided  for 
tnis  purpose. 


Thank  you  for  your  interest  in  this  project  and  its  relationship 
to  our  environment.  Your  cooperation  is  appreciated,  and  it  is  my 
hope  that  you  will  be  able  to  participate  in  this  meeting  on  the 
date  indicated. 


Very  truly  yours. 


i--C  Ml* 

. . :er 1 T. 

r*  h i n t'nrt 


J /- 

Tierney 
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City  of  ^eetfieib,  (JHassacbuaeiis 


PLANNING  BOARD 


March  26,  1975 


Col.  John  H.  Mason 

Department  of  the  Army 

New  Enplane  Division 

Corps  of  Engineers 

424  Trapelo  Road 

Waltham,  Massachusetts  02154 


SUBJECT!  FLOOD  PROTECTION  - WESTFIELD.  MASSACHUSETTS 
Dear  Col.  Mason« 


I recognize  the  need  for  flood  protection  in  the  densely  developed 
central  low  land  areas  of  the  City  of  Westfield  and  wish  to  go 
on  record  fully  endorsing  "Alternate  Proposal  Number  1"  and  its 
variation,  "Alternate  Proposal  Number  4",  I am  convinced  that 
future  flooding  disasters  are  imminent  for  which  the  City  is  not 
repared . 


Recognizing  that  proposals  such  as  these  can  only  come  about  after 
thorough  investigation  of  all  other  feasible  approaches,  some  of 
which  would  involve  other  communities,  it  does  appear  to  me  that 
Westfield  has  got  to  accept  the  fact  that  it  must  go  ahead  with 
this  project  and  cannot  depend  on  other  communities  for  its  own 
protection. 


Since  virtually  all  of  the  densely  developed  areas  of  downtown 
Westfield  are  prone  to  flooding,  flood  plain  zoning  in  itself 
could  not  begin  to  remedy  what  has  already  been  heavily  developed 
through  years  of  building;  it  therefore  can  really  only  affect 
new  construction  on  those  sites  still  open  to  development. 

A repeat  performance  of  the  1955  type  flood  at  this  time  would 
have  even  more  devastating  effects  than  previous  because  of  the 
significant  amount  of  development  that  has  taken  place  within 
the  last  twenty  (20)  years  in  the  areas  prone  to  flooding;  also, 
those  families  struggling  along  with  unemployment  (presently  over 
10^  in  Westfield)  and  fixed  incomes  would  be  particularly  hard 
pressed  to  repair  their  properties.  Very  likely  in  these  financial 
situations  these  families  would  not  choose  to  purchase  Flood 
Insurance  regardless  of  the  minimal  cost. 


also  do  feel  at  this  time  that  the  City's  share  of  initial  cost 
i or  this  project  5s  minimal  when  compared  to  possibly  ten-fold 
this  cost  of  water  damage,  destruction  and  hardship.  Human  life 
must  be  considered  a nriceless  item.  Exhibit  No 

Page  1 of  . 
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Varch  26,  1975 

Flood  protection  - Westfield,  Massachusetts 


The  Westfield  Planning  Board  has  decided  to  make  a statement  as  a 
matter  of  record  concerning  your  proposals  and  has  placed  this  matter 
on  its  April  14,  1975  Meeting  Agenda,  immediately  after  which  time 
a letter  will  be  forwarded  to  you  by  the  Chairman  of  the  Planning 
Board,  Walter  B.  Zygarowski. 

I will  be  looking  forward  to  working  with  the  members  of  the  Corps, 
during  the  Environmental  Impact  Statement  stage  and  hopefully  the 
design  stages  to  make  this  project  just  right  for  Westfield. 

Sincerely  yours, 

city/of  yrEs-nhiEijn  Massachusetts 


Leslie  P.  Brodacki,  Senior  planner 
Westfield  Planning  Department 

XPBiSEB 

CC«  Planning  Board  Members 
Mayor  John  J.  Rhodes 
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TOWN  OF  WEST  SPRINGFIELD,  MASSACHUSETTS 

CONSERVATION  COMMISSION 

126  PANIC  UTHtET  WEST  tiPH  I NU  F 1 1 LD , MAW.  OIOUV 

19  75  Marcti  2-4 


Col . John  H.  Mason,  Division  Engineer 
l . S.  Army  Corps  of  Engineers 
4 2 *1  Trapelo  Road 
VAltham,  Muss.  0215-) 


Proposed  Westfield 
Flood  Protection 


Dear  Sir: 


After  considering  your  presentation  of  the  proposed  flood 
protection  project  in  Westfield,  and  making  a field  study  of 
some  of  the  downstream  reaches  of  the  river  as  well  as  making 
a few  calculations  from  what  maps  and  data  we  have  readily 
available,  we  wish  to  present  the  comments  below.  We  are 
sure  that  you  wlII  understand  that  these  are  made  in  the 
light  of  downstream  interests,  without  attempting  to  assess 
the  situation  m our  neighboring  community. 

Vie  point  out  that  in  the  1951  storm  "Diane"  thd  river 
came  within  O.b'  of  the  top  of  the  wall  in  the  Vest  Springfield 
dike  system  at  River  Street,  as  measured  by  a competent 
engineer.  Admittedly,  the  Littleville  Dam  has  since  been 
added  to  the  upstream  protection  system,  but  as  an  offset  to 
this  the  backwater  elevation  from  the  Connecticut  River  at 
the  time  was  less  than  might  ordinarily  be  expected.  Further, 
there  seems  to  be  significant  new  siltation  in  the  river  bed 
downstream,  possibly  arising  from  the  several  cofferdams 
built  during  the  recent  repairs  on  the  Strathmore  dam  as  well 
as  from  many  other  causes,  which  can  only  serve  to  raise  the 
backwater  elevation  at  this  critical  point. 


Our  rough  computations  indicate  that  the  diaing  proposed 
in  your  Alternative  1 (the  others  have  not  been  investigated) 
would  exclude  from  the  active  river  system  perhaps  300x10  ft 
of  flood  plain  storage  ^ t the  crest  elevation  of  the  1955 
flood,  with  nearly  lxlO7  being  excluded  at  maximum  elevation. 
Although  this  is  equal  to  only  one  hour's  flow  according  to 
the  1955  records  and  therefore  is  not  of  great  importance  to 
the  general  level  of  the  flood  waters,  the  behaviour  m 
regal'd  to  damping  out  flood  surges  could  be  significant. 

Such  surges,  although  difficult  to  analyze  and  predict,  can 
be  frequentAn  a narrow  valley  such  as  the  present  one  and 
can  propagate  and  intensify  for  great  distances.  They  can 
lead  to  rapid  flooding  of  areas  which  would  otherwise  remain 
dry,  and  to  overtopping  of  structures  which  v'ould  otherwise 
renm  i n intact. 


V i th  the 
remain  only 
s l gn Die an t 
i rapo  ;■  tu".  t . s 
ne  x t i i tin- 


loss  of  flood  storage  as  is  proposed,  there  would 
three  downstream  areas  which  would  afford  any  ixhibii 
storage  md  surge-breaking  capacity.  The  most*>a&‘-'  ' 
.i..,,:is  Nurs  . .nsul»»  ; u s t south  of  Route  20; 

ire;*  ac ; o s s the  t ver  westerly  from  Adams  Nursery  T 


\ ‘ 

' 

a 

H 


I « 


ne;  s tiir 


nml  finally  is  the  peninsula  ol‘  Mittxneague  Furk  in  West 
• . ,<  j . ngl'  i e i il . The  tutul  capacity  of  these  areas  is  not 

great,  and  would  be  insufficient  to  prevent  an  additional 
threat  to  the  Nursery  property,  to  the  Mittmeague  Mills,  - 
and  to  the  West  Springfield  dike  system. 

beyond  the  consideration  of  flooding,  there  should  be 
mentioned  the  additional  problem  of  siltation.  With 
extensive  channelizing  superimposed  on  the  loss  of  storage 
capacity,  the  silt  load  in  the  river  from  upstream  will 
inevitably  be  carried  directly  through  Westfield  to  be 
added  to  the  accumul  ations  downstream.  The  ddl  taic  flood 
plain  in  Agawam  at  the  confluence  with  the  Connecticut  will 
be  built  up,  raising  the  backwater  level  around  West 
Springfield's  southerly  perimeter.  If  this  be  channelized, 
then  the  silt  will  be  depositied  in  the  Connecticut  and 
create  problems  along  the  easterly  perimeter. 

We  suggest  that  all  of  these  effects  should  be  included  in 
any  general  evaluation  of  the  proposed  project,  and  feel  that 
in  the  aggregate  they  will  be  found  to  be  more  than  "minuscule" 

Finally,  we  give  you  figures  for  the  maintenance  costs  of 
the  West  Springfield  dike  system  aver  a number  of  years,  to 
illustrate  that  the  expenditures  have  been  on  a planned  and 
controlled  basis.  Tou  are  no  doubt  aware  that  municipal 
accounting  makes  no  allowance  for  such  items  as  pension 
costs,  insurance,  witholding  taxes,  general  overhead,  and 
the  like;  the  quoted  figures  should  be  increased  by  30£/^ 
or  more  to  obtain  true  costs.  (All  figures  rounded) 


1972 

*47 

000 

1971 

40 

000 

1970 

41 

000 

1969 

42 

000 

1968 

34 

000 

1967 

31 

000 

L966 

31 

000 

1965 

40 

000  (diesel 

replacement) 

1964 

38 

000  " 

II 

1963 

26 

000 

1962 

23 

000 

1961 

25 

000 

I960 

25 

000 

Very  truly  yours, 
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li»  W.  Vose 

Chn i rman 
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February  28,  1975 


John  H.  Mason,  Colonel 

U.  S.  Army  Corps  of  Engineers 

New  England  Division 

424  Trapelo  Road 

Waltham,  MA  02154 

Dear  Colonel  Mason: 


i < 
' i 


A 


I 

I 


This  office  has  reviewed  the  proposed  local  protection  project  on  the 
Westfield  River,  Little  Westfield  River  and  Powder  Mill  Brook  in  the 
city  of  Westfield. 

It  is  my  opinion  that  alternative  1 is  the  best  of  the  two  proposals, 
and  I strongly  recommend  that  it  be  undertaken. 

Twenty  years  ago  the  area  proposed  to  be  protected  was  farm  and  nursery 
land  with  few  buildings  on  it.  Construction  of  various  k’nds  of  building 
in  the  past  years  has  created  an  enormous  increase  in  property  values 
and  consequent  financial  loss  in  the  event  of  another  flood. 

One  can  predict  that  a damaging  flood  is  certain  to  occur  that  would 
flood  large  parts  if  not  all  of  the  developed  flood  plain,  notwith- 
standing the  fact  that  two  flood  control  reservoirs  are  in  existance 
upstream  from  the  proposed  dike  system. 

This  river  has  had  many  large  floods,  the  greatest  being  in  1955,  there 
were  several  oLhers  between  1868  and  1938. 

It  would  be  greatly  appreciated  if  this  statement  would  be  read  into  the 
record  at  your  meeting  to  be  held  in  Westfield  on  March  18,  1975. 

Very  truly  yours, 

MALCOLM  E.  CRAF,  P.E. 

Associate  Commissioner 


! 

i 

} 


f 


fv 
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John  J Rhodes 

mayor 


OFFICE  OF  THE  MAYOR 


April  1,  1974 


Department  of  the  Army 

New  England  Division 

Corps  of  Engineers 

424  Trapello  Road 

Waltham,  Massachusetts  02154 


Dear  Sirs: 

In  response  to  our  meeting  relative  to  the  proposed  Westfield  local  flood 
protection  project,  I am  pleased  to  say  our  participation  is  now  an 
official  position  of  the  City  of  Westfield,  to  participate  in  the 
proposed  local  flood  protection  project. 

As  yc j vH'c  ‘.*.9 1 1 sv/srs } z ft c Wsstfi g 1 d ^ 1 9 n p, i n 5 Bear'd  hss  oxpeos s cd  i "full 
desire  to  participate  in  such  preliminary  study.  I am  in  full  agreement 
with  the  need  for  a comprehensive  flood  control  project  in  the  community. 
Although  I have  some  strong  feelings  toward  the  overall  cost  of  this  project, 
I am  still  willing  to  express  an  affirmative  intent  on  such  a project. 


Sincerely , 


■1  ' / 


John  J.  Rhodes 
Mayor 


JJR/jfb 
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John  J Palczynski 
Mayor 


September  16,  1969 

Mr.  Tony  Baglioni,  Project  Engineer 
Department  of  the  Army 

Mew  England  Division,  Corps  of  Engineers 

424  Trapelo  Road 

Waltham,  Massachusetts  02154 

RE:  MEDED-E  -letters  January  23,  1968  and  September  15,  196° 

Dear  Mr.  9aglioni: 

This  letter  is  in  regards  to  a local  protection  project  in 
Westfield,  Massachusetts,  which  was  authorized  by  the  flood 
Control  Act,  approved  July  14,  1960,  Public  Law  645,86th  Conores-  , 
second  session. 

It  is  my  under standino  that  under  the  law,  the  non-Fednrol  in- 
terests, meaning  Westfield,  have  until  September  22,  19c9,  to  fur- 
nish required  assurances  that  the  City  would  oarticipate. 

In  the  event  you  do  not  receive  these  assurances , the  nrojecl  author- 
ization expires,  and  the  City,  in  order  to  revive  the  project, 
would  have  to  go  through  the  proce~s  it  did  before,  to  obtain  now 
Congressional  Authorization. 

Therefore,  I respectfully  request  your  assistance  in  asking  for  m 
extension  of  that  date,  to  allow  us  the  opportunity  to  revi°‘  the 
project,  to  present  it  to  local  interests,  business,  civic  and 
others,  to  determine  whether  the  City  would  consider  accent  anon  - 
it. 

It  is  my  considered  opinion  that  this  project  should  not  bn  nllnr'"1 
to  lapse  and  also  that  the  political  environment  today  woui  i not 
permit  action,  but  if  the  date  were  oostponed,  perhaps  nositiv" 
action  could  be  taken.  ■ 

Therefore,  I stronoly  request  and  uiae  that  assistance  be  rd'<nn 
extend  the  date  for  a relatively  short  period  of  time,nerhan  inr 
three  (3)  months,  to  allow  further  consideration. 
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SYLLABUS 


This  Appendix  is  in  two  parts.  The  first  part  describes  the 
archaeological  properties  reconnaissance  which  was  made 
essentially  to  provide  an  inventory  of  recorded  sites,  and  also  to 
locate  in  the  field  and  assess  these  sites.  The  second  part 
describes  the  reconnaissance  which  was  made  to  locate  any 
previously  unrecorded  sites,  using  document  searches,  field 
investigations,  and  personal  interviews. 

Work  was  performed  by  the  Institute  for  Conservation 
Archaeology,  Peabody  Museum,  Harvard  University,  Cambridge, 
Massachusetts,  under  contract  to  the  New  England  Division,  Corps 
of  Engineers. 
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ABSTRACT 


A cultural  resource  survey  for  the  Westfield  Local 
Protection  Project,  Westfield,  Massachusetts  performed  the 
llterature/archlval  search  for  the  area  to  be  directly  disturbed 
along  the  Little  River,  Westfield  River,  and  Powdermlll  Brook  and 
field  checked  only  those  areas  reported  in  literature  and  records 
as  having  prehistoric  or  historic  cultural  resource  potential.  Of 
the  14  sites  checked,  further  study  is  recommended  for  10  sites,  1 
of  which  should  be  avoided  as  an  Irreplaceable  historic  site  of 
public  interest. 
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INTRODUCTION 


During  October  and  November  1976,  a cultural  resource 
reconnaissance  was  made  in  selected  areas  along  the  Westfield 
River,  Little  River  and  Powdermill  Brook  in  Westfield, 
Massachusetts;  these  areas  are  within  the  area  to  be  disturbed  by 
the  proposed  Westfield  Local  Protection  Project  of  the  Array  Corps 
of  Engineers,  New  England  Division.  The  study  was  designed  with 
four  basic  goals  in  mind: 

1.  To  provide  an  inventory  of  cultural  resources  in  areas 
to  be  directly  impacted  as  they  are  described  through  published 
literature,  archaeological  and  historical  records  and  informants. 

2.  To  locate  in  the  field  and  assess  known  archaeological 
sites  in  areas  to  be  directly  impacted,  within  the  restrictions  of 
time  and  budget. 

3.  To  provide  an  evaluation  of  the  probable  and  potential 
cultural  resources  of  che  area. 

4.  To  make  specific  recommendations  regarding  the  future 
management  of  any  cultural  resources  located. 

This  study  was  not  designed  to  be  a complete  cultural 
resource  survey.  In  specific,  no  attempt  was  made  to  locate  sites 
in  those  portions  of  the  area  to  be  disturbed  for  which  sites  have 
not  been  previously  known  or  reported.  Further,  at  the  time  of 
this  study,  indirect  impacts  of  the  project  (including  staging 
areas,  access  roads,  spoil  areas,  borrow  areas  and  areas 
threatened  by  disruption  of  present  current  patterns)  had  not  been 
determined  or  assessed  and  these  areas  were  not  treated.  Finally, 
there  were  two  sites  in  records  which  could  not  be  field 
certified,  since  the  amount  of  testing  required  would  exceed 
expenditures  commensurate  to  a feasibility  study.  Details  on 
these  sites  can  be  found  in  Section  V of  this  report,  Sites  M29-12 
and  M29-50. 
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II.  AREA  IN  REGIONAL  CONTEXT 


Figure  I shows  the  boundaries  of  this  study,  the  areas  of 
direct  impact  of  the  project  and  the  areas  tested.  As  the 
meandering  pattern  shows,  the  study  area  is  one  where  alluvial 
deposition  is  a dominant  factor  in  shaping  the  face  of  the  land. 

As  will  be  documented  later,  alluvial  deposits  of  2 meters  depth 
or  greater  are  not  uncommon  in  the  area. 

This  alluviation  situation  has  three  important  effects  upon 
the  archaeology  of  the  area.  First,  with  more  earth  to  move, 
archaeological  excavation  takes  longer.  Excavation  must  continue 
until  soils  that  were  iain  prior  to  local  human  activity  are 
encountered;  in  early  testing  or  later  mitigation,  as  a general 
rule,  the  greater  depth  of  recent  soils  requires  more  labor 
expenditure. 

Second,  with  regular,  sometimes  annual,  alluvial  deposition, 
remains  may  be  buried.  In  areas  attracting  repeated  occupation, 
the  result  may  be  a stratified  site,  where  various  time  segments 
are  separated  into  discrete  units  by  intervening  alluvium.  Such  a 
situation  is  rare  in  Massachusetts  and  in  the  entire  Atlantic 
Coast/Piedmont  Province  (q.v.  Coe  1964). 

Third,  these  fertile  soils  have  attracted  a high 
concentration  of  population  at  several  time  levels.  In  fact,  this 
area  of  the  Westfield  River  has  one  of  the  highest  site  densities 
in  New  England  (Salwen  1969)  and  includes  one  of  the  most 
important  sites  in  New  England  archaeology:  the  Guida  Farm  site 
(M29-83)  (Byers  and  Rosue  1960).  Historically,  Westfield  played 
an  important  role  in  the  Euro-American  settlement  of  the 
Connecticut  Valley. 

The  remainder  of  this  section  will  outline  the  culture 
history  of  the  Middle  Connecticut  Valley,  both  prehistorical ly  and 
historically,  and  relate  it  to  the  study  area. 

Pa leo-I nd ian 

The  only  radiocarbon  dated  Paleo-Indian  site  in 
Massachusetts  is  Bull  Brook  in  Ipswich.  Unfortunately,  their 
clustering  around  7000  B.C.  (uncorrected — Byers  1959)  is  now 
generally  regarded  as  inaccurate  due  to  the  ca.  8500  B.C.  dates 
obtained  at  the  Debert  site  In  Nova  Scotia  (q.v.  MacDonad  1969). 

In  any  case,  this  tradition  marks  the  first  human  occupation  of 
North  America. 
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Around  the  survey  area,  no  fluted  points,  diagnostic  of  the 
Paleo-Indian  tradition,  have  been  found  in  Westfield  proper. 

Fluted  points  have,  however,  been  found  in  nearby  Chicopee  and 
Montague  (Fowler  1951,  Young  1969:38).  The  edges  and  beaches  of 
glacial  Lake  Hitchcock  (Hartshorn  1969)  interestingly  do  not 
correlate  with  these  finds,  which  all  occur  within  the  boundaries 
of  the  lake  at  its  greatest  extent.  Consequently,  no  predictive 
statement  can  be  made  about  the  likelihood  of  finding  Paleo-Indian 
remains  in  the  study  area,  since  the  mechanism  of  deposition  of 
known  finds  in  unclear. 


Ea  rly  and  Middle  Archa ic 

These  traditions  bridge  the  temporal  period  from  the  end  of 
the  Paleo-Indian  tradition  to  about  3500  8.C.  In  inland  regions, 
the  glacial  recession  brought  a biotic  community  not  conducive  to 
human  settlement  (Fitting  19 70:6  5ff- );  Ritchie  (1965:31ff.) 
documents  the  scarcity  of  Early  and  Middle  Archaic  materials  in 
inland  New  York.  In  coastal  areas,  however,  Dincauze  (1976)  has 
demonstrated  that  these  traditions  wer&  maintained  in  New  England, 
probably  utilizing  anadromous  fish  runs  extensively. 

The  study  area  seems  to  fit  the  coastal  pattern:  it  is  only 
about  100  river  kilometers  from  the  ocean,  lies  on  the  coastal 
plain,  and  formerly  hosted  annual  shad  runs.  Further,  in  the 
Edwin  Smith  Historical  Museum,  Westfield,  there  is  an 
unprovenienced  Stark  point,  diagnostic  of  the  Middle  Archaic 
tradition;  presumably  the  point  was  locally  collected.  The 
settlement  pattern  to  be  expected  during  this  time  period  includes 
sites  at  waterfalls  on  major  rivers  and  unknown  (drowned)  coastal 
sites.  No  areas  within  the  study  area  fit  precisely  these 
conditions,  but  areas  of  indirect  impact  downstream  well  might. 
Further,  details  of  this  settlement  pattern  are  not  well  known  and 
other  settlement  types  probably  exist. 

Late  Archaic 

Within  the  Late  Archaic  period  of  Massachusetts,  three 
traditions  have  been  defined.  The  Laurentian  tradition, 
characterized  by  Brewerton  points,  seems  to  be  more  a collection 
of  traits  or  types  which  occasionally  occur  on  sites  of  other 
traditions.  While  Ritchie  (19b9)  has  argued  for  this  tradition, 
Dincauze  (1975)  has  mounted  a good  case  against  it  as  a cohesive 
entity. 

The  Narrow  Point  tradition  is  known  primarily  from  eastern 
Massachusetts  and  southern  Connecticut,  but  its  diagnostic 
features,  Squibnocket  points,  are  common  in  the  Middle  Connecticut 
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Valley  (from  viewing  collections  at  the  Springfield  Museum  of 
Science).  While  no  comparable  data  are  known  from  the  Connecticut 
Valley,  in  eastern  Massachusetts,  sites  of  this  tradition  occur  in 
an  extensive  range  of  environmental  zones,  greater  than  for  any 
other  prehistoric  cultural  unit  (Dincauze  1975).  On  the  basis  of 
this  information,  sites  of  this  tradition  might  occur  anywhere 
within  the  study  area  where  settlement  would  be  possible. 

The  final  tradition,  the  Susquehanna  tradition,  is  presumed 
to  be  an  intrusive  culture  from  the  south,  which  coexisted  with 
the  Narrow  Point  tradition  from  2100-1200  (?)  B.C.  Their 
settlement  pattern  in  easterr  Massachusetts  (Dincauze  1973:  Map 
3)  shows  a predilection  for  tributaries  rather  than  main 
waterways.  Collections  at  the  Edwin  Smith  Museum  show  Susquehanna 
presence  in  the  region.  Consequently,  the  most  likely  zones  for 
Susquehanna  tradition  sites  might  be  Powdermill  Brook  and  perhaps 
Little  River. 


At  the  end  of  the  Late  Archaic  period,  the  orient  phase 
became  an  important  entity  in  southern  Connecticut  and  Long 
Island,  but  in  the  Middle  Connecticut  River,  Orient  points  remain 
a minority  type.  At  this  same  time  period,  however,  the  Westfield 
region  became  important  to  southern  New  England  as  a whole  by 
virtue  of  its  steatite  resources.  These  sources  were  mined  at 
Wilbraham  and  Westfield  (west  of  the  survey  area)  and  perhaps 
elsewhere  by  Indians  of  unknown  cultural  affiliation  (q.v.  Fowler 
1943,  1956,  1961,  1968).  The  products,  either  raw  or  finished, 
were  then  traded  around  southern  New  England. 

No  steatite  quarries  can  be  expected  along  the  area  to  be 
impacted,  since  the  steatite  occurs  in  the  hills,  rather  than  in 
river  valleys. 

Ea  r ly  Woodland 

There  are  no  well-founded  dates  for  this  tradition  in 
western  Massachusetts,  but  Ritchie  (1969:231)  has  an  uncorrected 
radiocarbon  date  of  590  B.C.  for  the  related  Lagoon  complex  of 
Martha's  Vineyard. 

In  the  Westfield  region,  Willoughby  (1935:83-84)  and  Young 
(1969:52-56)  have  reported  the  Holyoke  Depot  site.  This  burial 
site  contained  skeletal  material  plus  the  diagnostic  blocked-end 
tubes,  beads,  and  Meadowood  points  of  this  tradition.  Like  most 
Early  Woodland  cemeteries,  this  site  was  located  on  a high  terrace 
overlooking  a river.  Several  areas  within  the  study  area, 
especially  the  high  terraces  to  the  north  of  Powdermill  Brook 
(near  M29-94),  to  the  north  of  Westfield  River  (near  M29-82),  to 
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the  south  of  Westfield  River  near  Meadow  Street,  and  to  the  south 
of  Little  River  in  Feeding  Hills. 

Beginning  with  Early  Woodland,  the  settlement  pattern 
dominant  through  Euro-American  invasion  is  set.  Large  habitations 
are  predominantly  in  elevated  flood  plains  and  smaller  camps  are 
further  back  on  smaller  streams;  a seasonal  transhumance 
explanation  is  likely,  but  undemonstrated.  The  entire  elevated 
portion  of  the  study  area,  those  areas  about  3-5  meters  or  more 
above  mean  water  level,  is  prime  land  for  the  larger  (summer?) 
sites.  Other  factors,  such  as  adjacent  farming  land  (Late 
Woodland  and  Historic),  fishing  areas,  and  the  like  still  make 
evaluation  of  site  potential  possible. 

Middle  Woodland 

While  this  tradition,  lasting  perhaps  0 A.D.  to  850  A.D.  is 
poorly  known  in  most  of  New  England,  it  is  relatively  well  known 
regionally  because  of  the  Guida  Farm  site  (M29-83).  This  site  on 
the  Westfield  River  is  located  on  a high  terrace  and  is  a large 
site.  (Further  details  on  Guida  Farm  are  given  later  in  this 
report. ) 

Late  Woodland 


There  is  also  a Late  Woodland  component  at  M29-83.  In  the 
Late  Woodland  tradition,  maize  agriculture  was  a mainstay  of 
culture  and  villages  (in  the  latter  portions)  had  become  permanent 
and  year-round.  The  Middle  Woodland  can  be  seen  as  a 
nonagricultural  transition  from  Early  to  Late  Woodland  in  terms  of 
sedentism.  Obviously,  with  increasing  sedentism,  the  need  for 
high  ground  for  villages  became  more  intense;  as  will  be  seen,  in 
the  historic  period  and  probably  the  Late  Woodland  period  as  well, 
defense  was  also  a factor  in  settling  on  high  ground.  The 
agricultural  base,  however,  demanded  that  fields  be  periodically 
rejuvenated  by  flooding,  so  high  ground  above  major  flooding 
rivers  became  premium  in  settlement  locations.  Such  areas  within 
the  project  area  would  be  the  Westfield  River  (north  bank  around 
M29-82,  M29-83;  south  bank  around  M29-65);  other  areas  would  be  of 
secondary  likelihood. 

Historic-Aboriginal 

The  Late  Woodland  period  grades  imperceptibly  into  the 
Historic  period  with  the  coming  of  Europeans.  Young's  (1969:40- 
47)  description  of  the  Long  Hill  site  in  Springfield  clearly  shows 
a contact  period  aboriginal  site  (although  his  Plate  III  includes 
Late  Archaic  Squibnocket  Stemmed  points  as  well,  presumably  from 
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component  at 


the  site). 


The  aboriginal  culture  of  this  period  is  Intricately 
interwoven  with  European  culture.  In  1632,  William  Pynchon  was 
given  exclusive  rights  to  fur  trading  in  the  Middle  Connecticut 
Valley  by  Massachusetts  Colony.  In  1636,  Pynchon  and  a group  cf 
settlers  from  Roxbury  set  up  a settlement  at  Springfield, 
specifically  aimed  toward  fur  trading.  Pynchon's  avowed  policy 
was  to  extend  credit  to  Indians,  indeed  to  overextend  credit,  then 
to  retain  their  economic  dependence  upon  him  and  his  trade 
(Barnett  1968:27).  In  Westfield  itself,  then  known  as  Woronoco,  a 
trading  post  was  set  up  in  1639;  the  exact  spot  is  unknown,  but 
arguments  have  been  presented  for  the  confluence  of  the  Little  and 
Westfield  Rivers  (Flahive  196.8:344)  and  for  "where  the  County 
Bridge  now  stands"  in  the  Liltle  River  section  of  town  (Pitoniak 
1968:455-456).  Further,  a plaque  places  the  post  on  a Main  Street 
and  local  traditions  place  it  at  the  base  of  Feeding  Hills. 


As  a result  of  the  post  and  Pynchon's  economic  strategy, 
Indian  settlements  were  drawn  very  close  to  European  settlements, 
literally  in  traders'  yards  if  possible  (Lockwood  1922:  v. I,  200) 
Furthermore,  the  sporadic  New  York  Iroquois  raids  which  persisted 
presumably  from  prehistoric  times  fostered  settlement  near 
Europeans  for  defense.  Trading  became  more  adaptive  than  farming 
and  men  would  leave  settlements  for  several  week  trapping  trips. 


By  16b0,  economic  dependence  of  Indians  on  Europeans, 
coupled  with  increased  European  recognition  of  their  settlement  as 
permanent  led  to  the  cession  of  lands  by  Indians  to  Europeans.  At 
this  point,  records  were  made  of  territories  of  the  local 
Algonquian  Indians,  known  collectively  as  Woronokes.  Figure  2 is 
drawn  from  Dewey  (1905),  and  Taylor  and  Whitney  (1794)  and  shows 
what  is  known  of  aboriginal  holdings  at  this  time. 

King  Philip's  War  in  1675  never  touched  Westfield  directly, 
but  the  Springfield  Massacre  raised  European  animosity  and  most 
Indians  left  the  region  shortly  thereafter.  Aliquat's  final 
cession  of  all  Indian  lands  to  the  Europeans  in  1684  was  a 
postcript  to  a message  which  had  been  clear  for  nine  years: 
aboriginal  presence  in  Westfield  was  dead. 


Historic-European 

As  stated  above,  Euro-American  settlement  around  present 
Westfield  began  with  the  trading  post  of  1639.  General  settlement 
began  around  1658  when  personal  land  grants  were  begun,  although 
throughout  the  seventeenth  and  eighteenth  century  the  majority  of 
land  around  Westfield  was  in  common  meadow.  Figure  3 shows  these 
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meadows,  which  include  nearly  the  entirety  of  the  survey  area. 


Domestic  settlement  during  this  early  period  followed  the 
two  major  routes  of  travel:  the  Springfield  Road  (present  Main 
Street)  and  to  a lesser  extent  present  Union  Street  (laid  out  in 
1668 — Dewey  1905).  The  center  of  town  began  around  the  confluence 
of  the  Little  and  Westfield  Rivers  and  shifted  to  its  present 
location  at  the  western  end  of  Main  Street  only  around  1790,  when 
the  industrial  revolution  shifted  Westfield's  emphasis  from 
farming  to  industry  and  shops  (Harding  1968:107).  The  north  side 
of  the  Westfield  River  was  populated  by  lower  class  persons  and 
until  the  coming  of  the  railroad  in  1841,  records  are  few  and  poor 
(Searle  1968:403).  The  political  entity  of  Woronoco  (later 
St reamf ield,  later  Westfield)  was  established  in  1670  (Barnett 
1968:34);  the  population  rose  from  nearly  500  in  1689  (Jones 
1968:  77)  to  about  800  in  17  54  and  2219  in  U90  (Harding  1968:107). 

The  earliest  recorded  mill  in  Westfield  is  the  gristmill  on 
lower  Powdermill  Brook  (then  Sackett's  Creek),  of  the  survey  area, 
but  Flahive  (1968:345)  states  that  in  the  eighteenth  century, 
light  industrial  mills  could  be  found  on  "any  little  stream  that 
could  turn  a wheel."  Flood  potential  of  the  larger  order  rivers, 
especially  the  Westfield  and  Little  Rivers,  hindered  their  use  for 
milling  power  and  no  mills  were  noted  in  sources  consulted,  with 
the  single  exception  of  a 1790's  (?)  hemp  mill  at  the  south  side 
of  the  Westfield  River  at  lower  Union  Street  (Flahive  1968:348), 
which  may  be  on  the  survey  route.  Small  mills  seem  to  have  been 
more  common  on  the  north  side  of  town  (Searle  1968:403). 

In  the  1820's  and  1830's  Westfield  was  swept  with  the  canal 
enthusiasm  epidemic  in  New  England.  A feeder  canal  to  the  Hampden 
Canal  (called  the  Farmington  Canal  in  Connecticut)  cut  across  the 
south  edge  of  town  as  shown  in  Figure  3 (Lockwood  1922:  v.  2, 

282f f . ). 

In  summary,  until  an  indeterminate  time  in  the  mid-1800's  to 
early  1900's,  domestic  settlement  in  Westfield  avoided  the  survey 
route.  Mills,  however,  may  well  be  along  it  and  the  old  canal 
lies  along  part  of  the  survey  area. 


A 
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III.  METHODOLOGY 


This  study  is  divisible  into  two  phases:  literature  and 
records  search  and  field  checking.  In  practice,  the  two  phases 
were  interspersed  to  allow  efficient  usage  of  time  and  cross- 
checking of  information,  but  the  literature  and  records  search 
generally  preceded  the  field  checking.  Since  this  study  was  not 
designed  to  include  survey  of  the  entire  route,  only  areas  of 
known  sites  were  investigated. 

During  the  literature  and  records  search,  the  following 
sources  were  consulted: 

1.  Records  at  the  State  Archaeologist's  office,  the 
Massachusetts  Historic  Commission,  the  Westfield  Municipal 
offices,  the  Department  of  Anthropology  at  the  University  of 
Massachusetts  (Amherst),  the  Department  of  History  at  Westfield 
State  College,  the  Springfield  Museum  of  Science,  and  the  Edwin 
Smith  Historical  Museum. 

2.  Local  authorities  in  history  and  archaeology:  Dr.  Dena 
Dincauze,  Dr.  Weston  Dyer,  Dr.  Maurice  Robbins,  John  Pretola, 
Harold  Mashin,  Peter  Thomas,  and  Thomas  Ulrich. 

3.  Published  literature  in  archaeology  and  history, 
included  but  not  limited  to  those  sources  cited  in  the 

b ibliography. 

4.  Old  maps  as  available. 

Attempts  were  made  to  consult  local  avocational 
archaeologists,  but  none  could  be  located. 

Particular  note  should  be  made  of  Westfield  Historic 
Commission  records,  provided  as  Appendix  B to  the  Scope  of  Work. 
Neither  the  houses  listed  therein  nor  those  listed  in  Salmond 
(1958)  lie  within  any  portion  of  the  survey  area. 

During  the  field  checking  of  reported  sites,  methods  were, 
of  necessity,  various.  The  location  of  designated  area  was 
troublesome,  due  to  severe  errors  of  location  on  the  map  provided 
as  Appendix  A of  the  Scope  of  Work  (vis-a-vis  site  records 
elsewhere  for  the  same  site  numbers,  both  cartographic  and 
verbal),  vagueness  in  descriptions  and  changing  landmarks.  The 
basic  strategy  was  to  begin  work  in  areas  of  overlap  between  the 
described  extent  of  the  site  and  the  location  of  proposed 
construction.  Failing  location  of  the  site,  neary  areas  deemed 
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subjectively  likely  as  habitation  areas  (based  on  known  settlement 
pattern)  were  examined.  The  distance  to  which  this  procedure  was 
carried  was  in  direct  relation  to  the  vagueness  of  the  location 
description. 

Upon  locating  an  area  to  be  examined,  surface  collection  was 
made  wherever  development  and  vegetation  cover  allowed.  If 
surface  remains  were  encountered,  they  were  mapped  and  collected 
and  no  subsurface  testing  was  undertaken.  This  method  was  the 
most  economical  possible  to  satisfy  the  primary  goal  of  location 
and  secondary  goal  of  assessment. 

Failing  surface  finds,  subsurface  testing  was  necessary.  If 
possible,  banks  or  slopes  were  straightened  to  obtain  profiles  to 
evaluate  flooding,  filling,  and  erosion  history;  in  some  cases, 
these  were  enlarged  to  attempt  the  collection  of  cultural 
materials.  If  banks  were  not  available,  1 m.  x 1 m.  test  units 
were  excavated.  This  size  was  chosen  since  a smaller  size  could 
easily  miss  the  sparse  artlfactual  materials  found  on  many 
aboriginal  sites  in  the  region;  a larger  size  would  have  been 
prohibitive  for  time  expenditure.  Excavation  was  made  with  shovel 
or  trowel  as  seemed  advisable  in  terms  of  logistics  and 
endangering  of  retrieval;  when  practical,  all  materials  were 
sifted  with  quarter-inch  (6  mm.)  mesh  sifters.  Areal  maps  and 
test  unit  profiles  were  drawn  and  notes  were  taken.  Mapping 
methods  included  compass  triangulation,  aerial  photograrometry,  and 
sketch  mapping.  All  sites  were  located  on  the  Universal 
Transverse  Mercator  Grid  (UTMG). 

The  efficacy  of  these  methods  justifies  them.  Of  13 
aboriginal  site  locations  recorded,  12  were  located  in  the  field; 
the  thirteenth  was  apparently  a spurious  or  inaccurate  record.  Of 
those  12  sites,  10  sites  were  located  (7  in  the  survey  area,  1 
other  destroyed  totally,  2 off  the  survey  area);  the  remaining  2 
sites  are  probably  in  the  locations  described,  but  could  not  be 
located  in  the  large,  vague  area  described.  The  only  historic 
site  located  in  the  literature  and  records  search  was  located  and 
confirmed  in  the  field.  (Details  of  these  sites  are  given  in 
Section  V.  ) 
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IV.  PREVIOUS  RESEARCH 


Archaeological  research  in  the  survey  area  is  minimal. 

Brooks  (1946)  excavated  and  reported  on  burials  and  habitation 
materials  from  either  M29-83  or  M29-104.  (Indeed,  the  two  "sites" 
may  be  different  ends  of  the  same  site.)  Byers  and  Rouse  (1960) 
excavated  and  reported  on  M29-83  (Guida  Farm  site)  and  isolated 
Middle  Woodland  and  late  Woodland  components.  On  the  basis  of 
the  ceramics,  they  postulated  the  area  as  the  center  of  a major 
southern  New  England  diffusion  network.  They  believed  their 
excavations  discovered  house  floors,  which  seems  likely.  Howes 
(1960)  believed  he  saw  Vinette  I pottery  (indicative  of  Early 
Woodland)  in  the  collection,  but  Byers  and  Rouse  (1960:24) 
rightfully  disagree.  Young  (1969)  conducted  further  excavations 
on  M29-83,  finding  further  burials  and  habitation  features. 

With  these  exceptions,  no  other  sites  in  the  survey  area 
have  been  researched  and  reported.  These  excavations  all 
reflected  competence  for  the  techniques  in  general  use  at  the 
time,  but  the  Byers  and  Rouse  work  is  the  only  research  thoroughly 
reported.  Furthermore,  many  techniques  presently  in  common  usage 
(e.g.  , radiocarbon  dating,  flotation,  botanical  analysis,  faunal 
analysis)  were  not  used  in  these  projects,  either  due  to  not 
having  been  developed  or  popularized  or  due  to  having  posed 
prohibitive  expense.  While  sound  work  in  their  times,  these  works 
have  all  been  outstripped  by  modern  techniques. 
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V.  CULTURAL  RESOURCES  ENCOUNTERED 


This  section  summarizes  cultural,  environmental,  and 
locational  information  about  the  sites  tested.  Since  site  maps 
and  soil  profiles  are  included  in  the  figures,  much  redundant 
information  has  been  omitted  in  this  section. 

M28-10 

Previous  Finds:  "Quartzite  cores  and  f lakes"--William  S. 
Fowler. 

Comments:  The  greater  portion  of  the  reported  site  area 

lies  under  the  parking  lot  or  existing  streets;  only  a small 
portion  of  woods  and  a small  terrace  on  the  rlverbank  remain 
undeveloped. 

Surface  Collection:  Impossible  due  to  vegetation. 

Excavation:  Test  Unit  1 was  aim.  x 1 m.  square  on  the 
small  terrace. 

Stratum  1:  Duff.  Brown  glass  beer  bottle  fragments,  clear 
glass  soda  bottle  glass  fragments,  plastic  spoon  fragment,  part  of 
a plastic  toy.  0-5  cm. 

Stratum  2:  Gray  sand.  Cinders,  clear  soda  bottle  glass 
fragments,  two  large  pieces  of  a milk  bottle  imprinted  from  New 
York  City,  brown  glass  beer  bottle  fragments,  pieces  of  thin  (ca. 
0. 1 cm.  diameter)  iron  wire;  charcoal  lens  near  bottom.  5-103  cm. 


Stratum  3:  Relict  turf  line.  Two  pieces  of  the  milk  bottle 

in  Stratum  2,  two  pieces  of  glass  brick  (?),  a purpled  base  of  a 

clear  glass  soda  bottle,  most  of  an  iron  tobacco  can,  several 
pieces  of  barbed  iron  wire,  several  pieces  of  thin  yellowed 
celluloid.  103-108  cm. 

Stratum  4:  Gray/yellow  sand.  Several  pieces  of  a modern 
clear  glass  whiskey  bottle,  clear  glass  soda  bottle  fragments,  a 
brown  glass  beer  bottle  fragment,  a piece  of  clear  glass  light 
bulb,  pieces  of  thin  yellowed  celluloid,  pieces  of  barbed  iron 
wire.  108-183  cm. 

Stratum  4B : Soil  as  in  Stratum  4.  Sterile,  but  the  top  of 

this  stratum  was  marked  by  a layer  of  unsorted  rounded  rocks  (1-20 

cm.  diameter).  183-212  cm. 
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Stratum  5:  Unsorted  glacial  till,  including  large 
cobblestones.  Sterile.  212-215  cm. 

Test  Unit  2 was  a 1 m.  x 1 m.  square  atop  the  uppermost 
terrace  in  the  woods. 

Stratum  1:  Duff.  Large  tarmac  fragments.  0-8  cnw 

Stratum  2:  Coarse  gray  sand.  Brick  fragments,  structural 
mortar,  tar  shingle  fragments,  cinders,  clear  bottle  glass 
fragments,  sheet  iron.  8-29  cm. 

Stratum  3:  Orange/brown  sand.  Tarmac  fragments,  brick 
fragments,  cinders.  29-59  cm. 

Stratum  4:  Fine  gray  sand.  Sterile.  59-100  cm. 

Stratum  5:  Orange/brown  sand,  highly  compacted  at  top. 
Sterile.  100-167  cm. 

Stratum  6:  Unsorted  glacial  till.  Sterile.  167-169+  cm. 

Excavation  ceased  at  169  cm. 

Interpretation:  The  first  two  strata  in  Test  Unit  1 show 

only  very  recent  materials.  Stratum  3,  however,  contained  the 
base  of  a probably  1930's  bottle  which  had  been  exposed  to 
prolonged  sunlight.  The  materials  from  183  cm.  upward  were 
deposited  since  the  1930's,  probably  in  the  large  1936,  1939,  and 
1955  floods.  Beneath  these  strata  only  sterile  materials 
occurred,  but  the  small  terrace  seems  to  have  built  up  recently; 
the  slope  at  183  cm.  was  32° — too  much  for  convenient  settlement. 
Test  Unit  2 also  revealed  only  secondarily  deposited  recent 
artifacts  in  terms  of  differential  hydrological  situation. 
Considering  the  site  location  described  in  the  records  and  the 
results  of  these  excavations,  it  seems  most  likely  that  M28-10 
lies  further  west,  under  the  parking  lot  and  intersection. 

Recommendation:  The  parking  lot  and  intersection  should 

prove  an  effective  cap  and  since  the  construction  is  planned 
downstream  of  that  location,  no  further  study  of  this  site  is 
deemed  necessary. 

M28-11 


Previous  Finds:  Unknown. 

Comments:  A small  (ca.  10-15  cm.  high)  ridge  between  the 
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field  and  woods  seems  to  be  the  result  of  plow  castings.  A 
possible  canal  bed  lies  further  to  the  south  about  25  m. 

Surface  Collection:  The  entire  area  of  the  corn  field  was 
systematically  surveyed  with  parallel  swaths  at  4 m.  Intervals. 

The  site  map  indicates  the  maximum  extent  and  extent  of 
concentration  of  the  aboriginal  materials  encountered.  These 
materials  included:  1 quartzite  core  (11.5  cm.  long),  2 pieces 
quartzite .debitage,  14  pieces  quartz  debitage,  7 pieces 
Normansklll  chert  (from  :he  Hudson  Valley),  2 possibly  utilized 
shale  pieces,  1 piece  of  fire  cracked  rock,  and  2 pieces  of  burnt 
bone  (unidentifiable).  Diagnostic  materials  consisted  of  1 
rhyolite  endscraper,  1 quartz  grave,  1 notched  pebble  netsinker, 
and  2 bases  of  large  (ca.  4 cm.  long)  untyped  triangular  point 
bases.  The  overall  assemblage  is  late  Archaic,  showing  evidence 
of  trade  to  the  east  (rhyolite)  and  west  (Normanskill  chert). 

Clam  shell  was  scattered  over  the  entirety  of  the  field  and  seems 
to  be  the  result  of  fertilizing.  Recent  historic  artifacts  were 
concentrated  in  the  easternmost  portion  of  the  site. 

Excavation:  No  excavation  was  made. 

Interpretation:  This  site  seems  most  likely  to  be  a 
seasonal  settlement  of  the  Late  Archaic  (ca.  2.00  B.C.  ) where 
several  functions  wtre  being  done:  hunting,  stone  working,  and 
probably  others. 

Recommendation:  This  site  is  important  because  of  its 

apparent  single  component  nature,  its  apparent  lack  of  major 
disturbance,  and  its  relatively  large  areal  extent.  Further  study 
must  be  made  to  establish  the  true  extent  of  the  site,  its  degree 
of  disturbance,  and  its  general  content.  Tie  change  of  flood 
flows  a.wo.'  tike  ci-stiucuon  wouiu  tnreaten  this  site. 

M29-3 


Previous  Finds:  Unknown. 

Comments:  The  area  is  favorable  to  settlement  with  a small 

brook  intersecting  the  river  and  a rill  to  Improve  fishing,  but 
most  of  the  area  is  severely  disturbed  by  the  railroad,  including 
grading  and  blasting.  The  only  possibly  intact  area  is  the  small 
terrace. 

Surface  Collection:  Difficult,  but  possible  In  many  areas. 
Banks,  rodent  spoils,  and  clear  ground  showed  no  signs  of  cultural 
activity. 
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Excavation:  Test  Unit  1 was  1 m.  x 1 m.  square  In  the 

central  portion  of  the  terrace.  Since  the  profile  Is  Indicated  In 
the  figures  It  Is  not  repeated  here.  No  artlflacts  (other  than 
recent  ones  In  the  duff  stratum)  were  encountered. 

Interpretation:  There  Is  locally  reported  a site  on  the 
hill  to  the  west;  the  site  is  within  the  shaded  area  on  the  State 
Archaeologist's  maps.  It  seems  most  likely  that  M29-3  Is  In  this 
upland  location  and  outside  oE  the  area  endangered  by  rerouted 
flood  flows. 

Recommendation:  No  further  study  is  deemed  necessary. 

M2 9- 12 

Previous  Finds.  Unknown. 

Comments.  Between  the  knoll  and  the  spolldike  is  a 3 ra. 
wide  swath  which  seems  at  least  superficially  disturbed  on  the 
basis  of  unclear  soil  junctions,  lack  of  old  tree  growth,  and 
topography.  Whether  the  knoll  was  disturbed  in  construction  of 
the  spolldike  is  unclear. 

Surtace  Collection:  Impossible  due  to  dense  vegetation 

cover. 

Excavation:  Test  Unit  1 was  cleared  ban*  on  the  south  side 

of  the  knoll.  Their  profiles  are  given  In  the  figures  and  will 
be  repeated  here;  all  strata  were  sterile. 

Interpretation:  Indistinct  soil  junctions  and  larger  rocks 
in  otherwise  well  sorted  alluvial  deposits  suggest  disturbance. 
Within  the  allotted  schedule,  testing  complete  enough  to  locate  a 
site  or  the  extent  of  disturbance  was  impossible. 

Recommendation:  Further  testing  of  the  knoll,  preferably 

with  mechanical  assistance  to  minimize  time  expenditure,  is 
recommended.  A random  or  systematic  sample  of  the  knoll  is 
suggested  as  both  thorough  and  efficient. 

M29-50 

Previous  Finds:  Skeleton  plus  other  unknown  finds. 

Comments:  The  area  within  30  m.  of  the  river  is  heavily 
disturbed  by  land  moving.  To  the  east,  land  is  lower.  On  the 
terrace  above  the  eastern  lowland,  8 circles  of  dark  green 
vegetation  (in  Novemoer),  about  3 m.  diameter  each,  occur. 


Appendix-3 

1-14 


i 


Surface  Collection:  Possible  only  in  the  heavily  disturbed 
areas,  where  only  recent  artifacts  were  found.  Elsewhere, 
vegetation  precludes  surface  examination. 

Excavation:  Test  Unit  1 was  a cleared  and  excavated  bank; 

Test  Units  2 and  3 (in  a dark  green  circle)  were  shovel  Bondages 
on  the  terrace  to  the  east  and  west  of  the  heavily  disturbed  area. 

Their  profiles  are  given  in  the  figures  and  are  not  repeated 
here;  only  recent  artifacts  were  found. 

Interpretation:  While  Test  Unit  1 was  clearly  disturbed 
from  the  topography,  the  profiles  of  Test  Units  2 and  3 show  them 
to  be  in  undisturbed  but  plowed  alluvium. 

Recommendation:  The  site  may  have  been  totally  destroyed, 

but  further  testing,  preferably  rapidly  by  mechanical  means,  is 
recommended  in  the  terrace  to  the  east  and  west. 

M2 9-6 2 


Previous  Finds:  "Sinkers,  soapstone,  contact  material,  1 
scraper"--William  S.  Fowler. 

Comments:  The  "contact  material"  in  Fowler's  sites  rarely 

materializes  in  the  field. 

Surface  Collection:  Surface  collection  over  this  huge  area 
was  partly  systematic  (4  m.  swaths  along  the  outer  20  m.  of 
fields),  partly  random,  and  partly  nonrandom  (examination  of  dark 
soil  areas).  Located  on  the  site  map  are  the  6 finds:  2 quartz 
flakes,  a possible  quartz  core,  2 heavy  quartz  tools  and  a 
Normanskill  chert  flake. 

Excavation:  None. 

Interpretation:  None  of  these  materials  is  diagnostic  of 

particular  culture(s)  or  perlod(s),  but  they  do  indicate  a 
prehistoric  site.  Absence  of  pottery  suggests  an  Archaic  date. 

Recommendation:  Further  testing  should  be  undertaken  to 

determine  the  nature  and  extent  of  this  site. 

M2 9-8 2 


Previous  Finds:  Burial  with  quartz,  quartzite,  and  chert 
flakes  and  "considerable  contact  material"--William  S.  Fowler. 

Comments:  The  bank  puts  this  area  above  all  but  the  most 
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extreme  floods 


Surface  Collection:  Th  i 
could  be  surface  collected  but 


sand  pit  and  pipe 
no  artifacts  were 


storage  areas 
found. 


Excavation:  Test  Unit 

near  the  river. 


cleared  a portion  of  the  high  bank 


Stratum  1:  Duff  grading  to  loam.  This  stratum  slopes  with 
the  surface,  suggesting  stability  for  the  present  topography. 
Sterile  0-17  cm. 


Stratum  2:  Light  tan  sand.  Sterile.  17-59  cm. 

Stratum  3:  Black  organic  soil.  Close  examination  reveals 
carbonized  seeds  and  charcoal  flecks,  indicating  a midden.  The 
stratum  tapers  out  at  18  cm.  horizontally  from  the  slope  surface. 
59-68cm. 


Stratum  4:  Brown  sand  with  pebbles.  An  aboriginal  chert 
finite  at  the  top  of  this  stratum  probably  intruded  from  Stratum  3 
via  a rodent  burrow  noted  in  this  stratum.  687-114  cm. 


Stratum  5:  Unsorted  glacial  till.  Sterile.  114-131+  cm. 
Excavation  coasec'  at  131  cm. 


Interpretation:  M29-S2  is  apparently  a habitation  site, 

e..„  'nsi\e  if  the  midden  accumulation  is  indicative.  The  extent  of 
midden,  proximity  to  surface  in  an  alluvial  area,  and  location 
argue  for  a permanent  Late  Woodland  village. 

Recommendation:  Tn is  site  appears  to  be  an  extensive  and 

important  village  site.  Further  testing  to  determine  its  extent 
and  nature  is  imperative. 

M29-83 


Previous  Finds:  Middle  and  Late  Woodland  components 
excavated  by  Brooks  (1946)  in  the  north,  Byers  and  Rouse  (1960) 
and  Young  (19b7)  in  the  central  and  south  portions. 

Comments:  The  area  is  heavily  alluviated  and  despite  loam 

removal  operations  (before  Byers  and  Rouse's  aid  Young's  field 
work.)  the  site  remains  largely  apparently  undisturbed. 

Surface  Collection:  The  area  within  80  m.  of  the  car  sales 
place  was  surveyed  systematically  (swaths  every  4 m.  );  the 
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remainder  of  the  field  was  surveyed  randomly  and  nonrandomly  by 
transects.  Cultural  materials  recovered  were:  Fire-cracked  rock, 
4 pieces  quartz  debitage,  8 pieces  New  York  chert  debitage,  1 
utilized  quartzite  flake,  1 possibly  utilized  quartzite  pipe,  1 
piece  of  fired  clay  (amorphous)  and  1 mica  tempered  sherd  (Guida 
type).  These  materials  w'ere  restricted  to  an  80  m.  radius 
southeast  from  the  car  sales  place  as  shown  in  the  site  map. 

Excavation:  None. 

Interpretation:  This  surface  collection  can  add  little  to 

the  published  accounts  on  this  site,  other  than  affirming  its 
continued  existence.  With  deep  alluvium,  surface  distributions 
can  be  misleading. 

Recommendation:  The  importance  and  nature  of  this  site  are 

known,  but  further  testing  is  necessary  to  establish  the  limits  of 
the  site,  a task  never  undertaken  by  earlier  researchers. 

M29-92 

Previous  Finds:  1 gouge,  1 chipped  axe,  1 ground  axe 
(William  S.  Fowler). 

Comments:  We  were  unable  to  locate  this  site  area,  since 
the  area  described  is  wetlands  (and  is  for  ...any  meters  along  the 
brook).  Consultation  of  1944-45  and  1895  topographic  maps  show 
essentially  the  same  contours,  but  no  nursery.  Residents 
consulted  could  recall  no  nursery  ever  having  been  in  the  area  or 
in  any  nearby  areas. 

Recommendation:  The  site  seems  to  be  eitner  spurious  or 

severely  mislocaceu.  No  further  work  is  recommended. 

M2  9-94 

Previous  Finds:  "Contact  material,  fire  stone,  chips"-- 
William  S.  Fowler. 

Comments:  Fowler's  use  of  "contact  material"  is  unclear. 

Surface  Collection:  The  entire  plowed  area  was  searched 
systematically  with  swaths  at  4 m.  intervals.  In  the  eastern 
third  of  that  area,  as  indicated  on  the  site  map,  cultural 
materials  were  found.  5 quartzite  flakes,  1 Normanskill  chert 
chip,  and  a bifacial  tool  of  dark  gray  chert  were  found. 

Excavation:  None. 
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No  temporal  or  cultural  assignment  Is 


Interpretation, 
possible. 

Recommendation:  Further  testing  Is  necessary  to  determine 

the  nature  and  extent  of  the  site. 


N 2 9-1 04 

Previous  Finds:  Quartz  and  chert  chips,  1 Squibnocket 
Stemmed  point — by  the  author  previous  to  this  project. 


Comments:  Previous  study  of  this  site  showed  it  to  cover 

most  of  the  lawn  portion  (and  perhaps  more)  for  the  eastern  40  m. 
of  the  lawn  area. 


Surface  Collection:  The  area  is  in  lawn  and  surface 
collection  is  ■ impossible.  The  spoil  from  a newly  bored  telegraphy 
pole  hole  yielded  2 utilized  quartz  flakes  and  2 matching  pieces 
of  an  undecorated  grit-tempered  potsherd. 

Excavation:  None. 


Interpretation:  The  Squibnocket  point  is  late  Archaic;  the 

potsherd  is  (Middle?)  Woodland.  According  to  Don  Helliweli,  the 
cr^a  has  "very  deep"  loam  which  is  basically  undisturbed:  no 
major  earth  moving,  or  y shallow  plowing.  As  such,  it  may  well  be 
a stratified  site,  conceivably  with  other  components. 

Recommend  tior:  Deep  testing  must  be  carried  out  to 
determine  the  nature  of  the  site  and  its  stratification  and  its 
extent. 

M29-1 13 


Previous  Finds:  "2  oroken  flint  knives,  chipped  trap  axe, 
red  paint,  contact  material"--William  S.  Fouler;  "many 
arrowheads. " 

Comments:  The  property  was  looted,  apparently  thoroughly, 

by  "hundreds"  of  curio  seekers  after  they  first  found  artifacts  in 
landscaping.  Although  digging  went  deeper,  all  finds  were  said  to 
be  in  the  top  6 or  7 inches  (10-12  era.  ) cf  soil.  Artifacts  are 
said  be  found  occasionally. 

Surface  Collection:  Impossible  due  to  vegetation  cover. 

Excavation:  Test  Unit  1,  the  clearing  of  bank,  is  described 

in  the  figures,  as  is  Test  Unit  2,  the  opening  of  a section  of  the 
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edge  of  the  earthen  platform.  Both  units  were  sterile.  Test  Unit 
l's  profile  indicated  an  alluvial  formation  (sorting,  multiple 
stratification);  Test  Unit  1,  with  its  complex,  almost  basket-load 
structure,  appears  artificial.  Test  Unit  3,  a 1 in.  x 1 tn.  square 
off  the  platform,  also  produced  an  alluvial  profile: 

Stratum  1:  Duff.  Sterile.  0-4  cm. 

Stratum  2:  Mottled  orange/brown  sand.  4 square  iron  nails 
(too  rusted  for  dating)  and  a piece  of  bubbly  thin  amber  glass 
from  a vessel  occurred  near  the  top  of  the  stratum,  an  aboriginal 
chert  chip  near  the  bottom.  4-22  cm. 

Stratum  3:  Light  /ellow  sand.  Sterile.  22-32  cm. 

Stratum  4:  Dark  brown  silt.  Sterile.  32-478  cm. 

Stratum  5:  Orange  glacial  till.  Sterile.  47-57  cm. 

Excavation  ceased  at  57  cm. 

Interpretation:  The  finding  of  apparent  alluvial  profiles 

this  far  from  the  river  is  not  surprising,  since  inspection  of  a 
topographic  map  shows  that  the  course  cf  the  Little  River  once 
followed  the  base  of  the  hills.  The  chert  chip  near  the  bottom  of 
an  alluvial  stre-tum  suggests  prehistoric  aate;  the  Little  River 
was  in  its  presen.  course  when  the  first  Euro-Americans  arrived. 

Recommendation:  The  area  should  be  tested  further  to 

determine  tne  nature  and  extent  of  the  site  and  the  degree  of 
u isturuar.ee. 

v>o 5 


Comments:  While  mentioned  in  the  Scope  of  Work,  this  site 
actually  lies  up  a hill  and  away  from  the  proposed  project. 
Consequently,  it  was  not  field  checked. 

Recommendation:  No  work  is  necessary  on  this  site. 

Feeder  Canal 


Location:  10  m.  south  of  the  terminus  of  Towpath  Land 

(dead-end  street). 

Owner:  Robert  Oleksak,  Oleksak  Lumber,  Main  Street, 
Westfield,  Massachusetts. 
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Present  Land  Use:  Woods 


Previous  Finds:  None  Known. 

Comments:  The  canal  has  been  discussed  earlier.  This 
particular  segment  of  the  canal  has  special  significance,  as  it  is 
the  only  segment  still  existent. 

Surface  Collection:  No  artifacts  were  visible  from  the 
surface  (the  ground  is  covered  by  vegetation). 

Recommendation:  if  possible,  the  canal  remnant  should  be 

preserved  intact.  Failing  that  course,  at  least  a portion  should 
be  preserved.  Minimally,  intensive  archival  research  and  field 
testing  should  investigate  the  nature  of  the  earthen  platform. 


VI 


IMPACT  OF  THE  PROJECT 


Figure  4 presents  ray  estimation  of  cultural  resource 
potential  within  the  various  portions  of  the  survey  route.  While 
based  on  defensible  factors — known  site  densities,  known 
settlement  patterns,  and  known  disturbance — the  weighing  of  these 
several  factors  is  subjective.  Consequently,  the  result  should  be 
viewed  as  a general  guide,  not  an  oracle.  The  most  noteworthy 
consideration  is  that  the  potential  ranges  from  high  to  extremely 
high,  a direct  reflection  of  the  generally  high  archaeological 
sensitivity  in  major  river  valleys  around  Westfield. 

Known  impacts  of  the  proposed  Westfield  Local  Protection 
Project  to  the  sites  dealt  with  in  this  study  are  considerable. 
Sites  M28-30,  M29-82,  M29-94,  M29-104,  M29-113,  and  the  Feeder 
Canal  would  be  squarely  on  the  route  to  be  disturbed.  Sites  M29- 
12  and  M29-50  have  not  been  located  and  might  be  impacted. 

While  all  of  the  archaeological  sites  can  be  preserved 
through  excavation  and  information  retrieval,  the  Feeder  Canal  is 
an  historic  sire  of  a value  beyond  information.  It  exists  as  a 
monument  clearly  visible  to  any  interested  parties  and  cannot  be 
replaced  by  a volume  describing  and  interpreting  it. 

Finally  the  impacts  beyond  the  areas  studied  in  this  report 
would  be  great.  '..ie  following  is  a parti.. 1 list  of  additional 
areas  which  will  need  to  bo  investigated  for  cultural  resources: 
areas  on  the  survey  route  but  with  no  reported  cultural  resources, 
borrow  areas,  staging  areas,  access  roads,  spoil  pile  areas  and 
areas  downstream  and  across-st ream  whose  erosional  potential  will 
be  increased  by  diverted  and/or  accelerated  flood  flows. 
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VII. 


RECOMMENDATIONS 


Recommendations  have  been  given  in  Section  V,  but  they  will 
be  detailed  here.  These  recommendations  fall  into  four  groups: 

Group  1:  No  further  study  necessary.  Sites  M28-I0,  M28-11, 
M29-3,  M2 9-92. 

Group  2:  More  study  needed  to  locate  site.  This  group 
Includes  cases  where  the  small  amount  of  fieldwork  possible  in 
this  phase  of  study  was  insufficient  to  locate  the  site,  yet  where 
there  are  no  reasons  to  believe  the  site  is  mlslocated  or 
destroyed.  The  suggested  method  for  further  locational  testing  is 
to  employ  mechanical  equipment,  perhaps  augers,  in  a random  or 
systematic  sample  over  the  portions  of  the  site  areas  suggested  in 
Section  V.  Sites  M29-I2,  M29-50. 

Group  3:  Site  located,  more  study  needed  to  determine 
extent,  depth,  nature,  and  disturbance.  As  might  be  expected  for 
a study  locating  reported  sites,  this  group  is  the  largest  of  the 
four  categories.  In  some  cases,  site  extents  are  suggested  on  the 
basis  of  surface  distributions  of  cultural  materials;  but  in  areas 
.2  deep  alluvium,  such  distributions  can  be  misleading.  Of  the  7 
sices  la  this  group,  surface  or  subsurface  iadications  show  4 
sites  to  be  within  construction  boundaries,  2 sites  to  probably  be 
within  construction  boundaries,  and  1 site  to  be  within  the  cross- 
stream flood  wash.  Tlie  information  on  nature  and  disturbance  are 
important  in  assessment  of  site  importance  for  future  possible 
mitigation  of  project  effects;  the  extent,  depth,  and  nature  are 
Important  in  designing  reasonable  logistic  schemes  for  testing  and 
possible  tuturc  mitigation.  Suggested  methods  cor  dealing  with 
► .it  la  w..j  .ica.  ,'aase  of  study  include  mechanical  means  frr 

removing  overburden,  test  excavation  (manual  and/or  mechanical) 
for  primary  information  retrieval,  and  augering  or  coring  for 
determining  site  extent.  Chemical  testing,  especially  in 
conjunction  with  coring  or  augering,  might  also  provide  useful 
i nf oirna t ion,  but  it  should  be  used  with  discretion.  Sites  M29-82, 
'.29-94,  M29-104,  M2V-113  within  construction  boundaries;  sites 
M29-b2,  M2 9-8 3 probably  within  construction  boundaries;  site  M28- 
jO  within  the  c .oss-st ream  flood  wash. 

Group  4:  Site  should  be  avoided  wholly  or  in  part,  it 
possible.  The  feeder  canal  is  a visual  resource  the  Impact  upon 
which  cannot  bo  fully  mitigated  by  excavation.  If  the  canal  is 
not  avoided,  however,  it  must  be  intensively  tested.  This  testing 
should  coordinate  with  appropriate  archival  records. 
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In  any  future  study,  the  field  notes  of  this  project  should 
be  consulted,  since  they  dontain  much  detail  not  given  in  this 
report«  In  addition  to  the  recommendations  for  future  study  made 
above,  the  areas  outlined  in  the  last  paragraph  should  be 
surveyed. 

Finally,  while  the  Scope  of  Work  required  paleontological 
reconnissance  of  the  project  area,  that  task  was  not  undertaken. 
An  archaeologist  is  not  a paleontologist  and  does  not  possess  his 
specialized  knowledge;  paleontology  is  not  cultural  in  any  sense 
and  should  not  be  a part  of  a cultural  resource  survey. 
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VIII.  SUMMARY 

This  study  consisted  of  literature/records  search  and  field 
checking  of  previously  reported  archaeological  and  historical 
sites.  It  was  not  a comprehensive  cultural  resource  survey  of  the 
entire  area  to  be  disturbed  by  the  project. 

During  the  course  of  the  survey,  14  sites  on  the  survey 
route  were  located  in  records.  13  of  these  sites  were  field 
located;  of  those  13,  2 were  found  to  lie  actually  off  the  survey 
route,  1 was  totally  destroyed,  2 were  unconfirmed  and  require 
more  intensive  testing,  and  8 were  confirmed  and  require  intensive 
testing.  The  survey  area  as  a whole  is  judged  to  have  very  high 
a rchaeological  potential. 
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'EDITOR'S  NOTE 


Readers  of  this  report  are  advised  of  a recent  change  In 
terminology,  recommended  by  the  National  Park  Service, 
Archaeological  sites,  both  historic  and  prehistoric,  are  no  longer 
to  be  termed  cultural  resources,  but  will  be  referred  to 
collectively  as  archaeological  properties.  The  term  is  neutral 
with  respect  to  the  time  period  of  the  site  or  property  described. 
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ABSTRACT 

This  report  describes  a Phase  I /Reconnaissance 
Ar chaeolog ica 1 Properties  Survey  conducted  on  the  site  of  the 
proposed  local  protection  project  in  Westfield,  Massachusetts. 

The  study  involves  a search  of  historical  documents  to  locate  and 
evaluate  historic  sites  within  the  project  area,  as  well  as  an 
ecological  analysis  of  the  project  area  to  assess  the  potential 
existence  of  prehistoric  sites  likely  to  be  impacted.  Persons 
knowledgeable  in  the  history  and  prehistory  of  the  area  were 
consulted. 

The'  study  concludes  that  there  are  twenty-one  sites  or 
potential  sites  in  which  archaeological  properties  are  likely  to 
be  adversely  affected  by  the  project.  In  addition,  two  densely 
overgrown  areas  should  be  surveyed  more  intensively  during  the 
early  spring  or  late  fall  when  vegetation  will  be  at  a minimum. 
Survey  access  was  denied  in  one  area  that  should  be  surveyed  in 
the  next  phase.  It  is  recommended  that  twenty-one  and  one-half 
days  be  devoted  to  intensive  prehistoric  survey  and  four  and  one- 
half  days  to  intensive  survey  of  historic  sites. 


ACKNOWLEDGEMENTS 


The  authors  wish  to  acknowledge  the  help  of  Dr.  Dena  F. 
Dincauze  of  the  Department  of  Anthropology  at  the  University  of 
Massachusetts  for  her  advice  on  the  prehistory  of  New  England; 
Peter  Thomas  for  his  advice  on  contact  period  property  boundaries, 
deeds,  and  prehistoric  settlement  patterns  in  the  Westfield  area; 
Dr.  Joseph  Hartshorn  of  the  University  of  Massachusetts  for  his 
advice  on  the  geology  of  the  Westfield  area;  Dr.  Suzanne  Elliot 
for  her  assistance  in  identifying  historic  artifacts;  and  Robert 
Drlnkwater  and  Cass  Mason  for  their  advice  concerning  historic 
sites  within  the  project  ares.  We  are  indebted  to  all  of  the 
local  historians  and  other  interested  persons  for  their  help  in 
locating  historic  properties,  and  the  landowners  for  their  kind 
permission  to  survey  their  property. 


INTRODUCTION 


This  report  describes  a Phase  I /Reconnaissance 
Archaeological  Properties  Survey  conducted  for  the  U.S.  Array  Corps 
of  Engineers  over  the  site  of  the  proposed  Local  Flood  Protection 
Project  in  Westfield,  Massachusetts  (Fig.  1),  in  conjunction  with 
the  Institute  for  Conservation  Archaeology  at  the  Peabody  Museum, 
Harvard  University,  Cambridge,  Massachusetts.  The  survey  was 
conducted  by  Mitchell  T.  Mulholland  and  Kenneth  Quilty  of  the 
University  of  Massachusetts  at  Amherst.  The  field  and  lab  crew 
consisted  of  Pamela  Bumstead  who  served  as  soils  expert,  Michael 
Shott,  Alan  Strauss,  Patricia  Vonda,  Margaret  Keith  and  Debbie 
Frank. 

Data  on  the  setting  and  history  of  the  project  which 
customarily  accompany  reports  such  as  this,  and  include  categories 
such  as  geology,  biota  and  New  England  and  project-area  prehistory 
have  been  omitted  from  this  report  as  this  contract  is  the  second 
part  of  the  Phase  I survey  contracted  by  the  Institute  for 
Conservation  Archaeology  and  is  to  be  considered  as  an  addendum  to 
the  report  by  Barber  (1976).  If  background  information  is 
desired,  the  reader  is  asked  to  refer  to  that  report.  Detailed 
dat \ too  lengthy  to  be  included  in  this  report,  such  as  field 
notes,  artifact  catalogs,  detailed  survey-unit  maps,  collection 
catalogs,  paotograohs  and  historic  site  data  are  being  maintained 
on  file  at  the  Institute. 

The  survey  fulfiLls  the  initial  archaeological  requirements 
under  the  National  Historic  Preservation  Act  of  1966  (PL  89-665, 

16  USC  s70);  the  National  Environmental  Policy  Act  of  19o9  (PL  91- 
’90,  42  USC  4521);  Executive  Order  11593;  Preservation  and 
iiiiuuie..!....  oi  the  .alturd  Environment,  1971  (36  FR  8921); 
Preservation  of  Historic  and  Archaeological  Data,  1974  (PL  93- 
291);  The  Advisory  Council  on  Historic  Preservation's  Procedures 
for  the  Protection  of  Historic  and  Cultural  Properties  (36  CFR 
VIII  Part  800);  and  Identification  and  Administration  of  Cultural 
Resources,  1975  (EC  1105-27). 

The  purpose  of  a Phase  I /Reconnaissance  Survey  is  to 
appraise  the  probaoility  that  the  project  area  contains 
prehistoric  and  historic  properties.  The  definition  of  an 
historic  property  as  used  in  this  report,  is  any  area  altered  by 
man  that  Is  likely  to  yield  data  important  to  the  fields  of 
archaeology,  history  or  related  disciplines. 

The  Phase  I /Reconnaissance  Survey  was  conducted  according  to 
the  guidelines  set  by  McManamon  (1976)  and  the  U.S.  Army  Corps  of 
Engineers  and  involves: 
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— Examination  of  the  National  Reg  ister  of  Hi  stor  ic  Places  - 1976 
and  subsequent  entries  in  the  Federal  Register  to  determine 
whether  there  are  any  National  Register  properties  within  the 
project  area. 

— Contacting  the  Massachusetts  Historical  Commission  to  determine 
if  any  as  yet  unregistered,  but  eligible  sites  meeting  National 
Register  criteria  exist  within  the  proposed  project  area. 

— Checking  the  site  files  of  the  Massachusetts  Historical 
Commission,  the  State  Archaeologist  and  the  Anthropology 
.lepartraent  of  the  University  of  Massachusetts  to  determine  whether 
there  are  any  known  prehistoric  sites  in  the  proposed  project 
a rea. 

— Researching  state,  county  and  local  historical  documents  to 
determine  the  location  of  reported  contact-period  aboriginal 
sites,  and  of  historic  buildings  and  industrial  sites  within  the 
proposed  project  area. 

--Ana'ysis  of  available  geological,  hydrological,  ecological  and 
so. Is  data  to  determine  the  suitability  of  the  environment  for 
various  types  of  historic  ant  prehistoric  sites  as  yet  unreported 
wit’un  tne  proposea  project  area. 

— Interviews  with  individuals  knowledgeable  in  the  history  and 
prenistorv  of  the  project  area.  Such  ind ivii.ua is  include  members 
of  the  hestfield  historical  Commission  unc  Society,  librarians, 
artifact  collectors  and  avocational  and  professional 
archaeologists.  Regional  museums  and  educational  institutions 
were  also  contacted. 

— Conuucting  snort-term  .ieiu  work  in  oroer  to  determine  present 
land-use  in  site-sensitive  areas,  the  extent  of  modern 
disturbances  ane  the  existence  of  foundations  and  standing 
historic  structures. 

— Assessing  the  Impact  of  the  proposed  project  on  identified  or 
predicted  archaeological  properties. 

— Making  recommendations  concerning  intensive  fieldworn  (Pnase  II) 
in  any  sensitive  areas  that  may  have  been  identified. 

The  overall  aim  of  the  Phase  I /Reconnaissance  Survey  is  to 
limit  site-sensitive  areas  within  the  proposed  project  area  that 
will  require  more  intensive  on-site  inspection  in  the  form  of  a 
Phase  II  Field  investigation  survey.  A recommendation  concerning 
further  survey  is  included  in  the  summary  of  the  report. 
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PART  ONE 


WESTFIELD  LOCnL  FLOOD 


PROTECTION  PROJECT 


SETTING  AND  SCOPE 


Project  Description 

The  following  description  of  the  proposed  Westfield  Local 
Protection  Project  is  broken  down  into  thriteen  survey  units  of 
approximat  -y  one-half  mile  each.  These  units  are  of  manageable 
size  and  can  be  surveyed  in  one  day.  The  survey  units  are  listed 
and  numbered  from  north  to  south,  and  from  west  to  east;  and  the 
unit  numbers  indicate  east  and  west  boundaries  that  are  recorded 
on  the  project  maps  (See  Fig.  2).  Thus,  Powder  Mill  Brook,  the 
northernmost  water  course  in  the  project,  is  listed  first  and 
includes  Survey  Units  1-2  and  2-3.  Survey  Units  along  the 
Westfield  River  are  3-3  which  run  east  to  west  along  the  northern 
bank,  and  on  the  south  bank  5-6,  6-7, 7-8,  8-9  and  9-10.  Survey 
Units  along  the  Little  River  are  11-12,  12-13,  13-14,  14-15,  and 
16-17. 

Unit  1-2.  A proposed  flood  control  dike  extends  f rem 
the  intersection  of  Powder  Mill  Brook  and  North  Elm  Street  to  the 
bridge  over  the  brook  on  Sandy  Hill  Road. 

Su  rv<_  y Unit  2-3.  A proposed  flood  control  dike  extends  from 
toe  Sandy  Hill  P.oad  bridge  over  Powder  Mill  Brook,  east  along  the 
brook  to  the  intersection  of  the  brook  and  Union  Street.  The  dike 
then  bears  south  across  Union  Street  and  the  Penn  Central  Railroad 
trarl-s  md  then  west  through  an  alfalfa  fie^d  paralleling  the 
tracks  to  Williams  Riding  Way. 

Su  rvey  Unit  3-4.  A proposed  flood  control  dike  extends  west 
from  Williams  Riding  Way  north  of  Delancey  Street,  crossing 
Delancey  Street  approximately  two  hundred  meters  west,  and  then 
extends  through  two  horse  pastures  and  south  of  the  Penn  Central 
Railroad  tracks  to  North  Elm  Street. 

Survey  Unit  5-6.  A proposed  flood  control  dike  starts  at  a 
point  in  an  agricultural  field  north  of  Stanley's  produce  stand  on 
Route  20,  that  is  at  the  westernmost  tip  of  a large  island.  The 
dine  extends  east  to  the  west  boundary  of  Whitney  Playground. 

Su  rvey  Unit  6-7.  A proposed  flood  control  dike  extends  from 
the  western  boundary  of  Whitney  Playground  east  along  the 
Westfield  River  to  the  Elm  Street  bridge. 


Su  rvey  Unit  7 -8.  A proposed  flood  control  dike  extends  from 
the  Elm  Street  bridge  east  along  the  river  and  then  south  at  the 
river  bend  to  a point  in  an  agricultural  field  opposite  and  north 
of  the  Westfield  wastewater  treatment  plant. 

Survey  Unit  8-9.  A proposed  flood  control  dike  extends  frcm 
the  east  bank  of  the  Westfield  River  just  southwest  of  the  New 
England  Concrete  Pipe  Company,  east  across  the  neck  of  land  to  the 
west  bank  of  the  river  at  the  point  where  the  river  bends  sharply 
to  the  east.  A proposed  overflow  channel  will  carry  flood  waters 
across  the  neck. 

Su rvey  Units  9-10.  A proposed  flood  control  dike  will 
extend  from  the  west  bank  of  the  Westfield  River  just  north  of 
Delmont  Avenue  east  to  the  Route  20  bridge  over  the  river. 

Survey  Units  1 1-12.  A proposed  flood  control  dike  will 
extend  from  the  Stevens  Paper  Company  dam  just  west  of  the 
intersection  of  Route  202  and  the  Little  River,  east  along  the 
river  to  a point  due  south  of  Riverside  Drive  in  the  area  known 
locally  as  Squ3wfield. 

Su  rvey  Unit  12-13.  A proposed  flood  control  dike  will 
extend  from  a peine  cue  south  of  Riverside  Drive,  between  a dirt 
power  line  access  road  and  the  Little  River,  east  paralleling  the 
river  to  the  Penn  Cent-al  Railroad  oridge  over  Soutn  Meadow  Road. 

Survey  Uni t 13-14.  A proposed  dike  wrll  extend  from  the 
railroad  bridge  over  South  Meadow  Road  southeast  to  the  Little 
River  and  then  east  paralleling  the  river  to  the  point  where  the 
river  bends  north. 

purvey  u u+t  14  -if . A proposed  dike  and  overflow  channel 
will  extend  from  cne  east  bank  of  the  Little  River  at  the  point 
where  it  bends  northeast  to  the  Westfield  River.  The  survey  unit 
ends  at  Little  River  Road.  The  dike  will  extend  south  across  the 
overflow  channel  to  the  terrace  south  of  the  bowling  alley  in  the 
Route  20  shopping  center.  The  dike  bears  south  and  meets  the 
glacial  delta. 

Su  rvey  Unrt  16-17 . A proposed  dike  will  bag^n  nea> 
Ridgecrest  Drive  and  Little  River  Road  and  bear  easterly  for  100 
meters.  The  dike  will  then  veer  north  to  the  Route  20  bridge  over 
the  Westfield  River.  This  survey  unit  includes  a section  of 
overflow  channel  from  the  Little  River  which  ends  at  the  Westfield 
River  behind  the  Woronoco  Savings  Bank.  The  overflow  channel 
crosses  Little  River  Road  and  meets  the  river. 
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PART  TWO 


ftESKARCH  DESIGN 

The  area  to  be  affected  by  the  proposed  flood  protection 
project  was  evaluated  for -the  purpose  of  determining  the  location 
of  historic  and  prehistoric  properties  that  will  be  Impacted  by 
the  project,  and  to  assess  the  area's  archaeological  potential  in 
terms  of  previously  unknown  resources. 

Prehistoric  Sitj?  Pot  ent  la  1 

Studies  of  foraging  populations  in  many  areas  of  the  world 
have  indicated  that  such  populations  tend  to  adopt  a least-effort 
strategy  in  the  procurement  of  resources.  That  is,  they  tend  to 
choose  the  most  energy-efficient  means  of  procuring  the  maximum 
resource  yield,  without  sacrificing  group  well-being  (Jochim 
1976).  One  of  many  means  of  reducing  energy  expenditure  is  to 
minimize  the  distance  between  the  place  where  the  resource  is 
available  and  the  place  where  it  is  to  be  used.  Therefore  we  may 
predict  that  sites  that  are  located  with  resource-proximity  in 
mind  would  be  located  in  those  areas  that  are  most  suitable  for 
human  comfort  and  are  closest  to  the  resource. 

The  major  factors  adversely  affecting  human  physical  comfort 
are  (excluding  lac!  of  food)  moisture  and  cold  temperatures.  Dry, 
level  soils  and  the  warmest  available  exposure  would  therefore  be 
major  criteria  in  the  site  selection  process.  We  can  logically 
predict  that  level  areas  with  well-drained  soils  and  slightly 
sloping  areas  that  face  the  south  would  contain  the  highest  site 
dens i ty. 

In  a riverine  environment  the  most  predictable  and  abundant 
resource  is  fish,  and  the  easiest  place  to  catch  fish  is  at  rapids 
or  falls  along  major  streams  and  rivers.  Therefore  areas  that  are 
dry  and  not  subject  to  frequent  flooding,  but  are  near  rapids  or 
falls,  on  major  streams  and  rivers,  would  have  a high  potential 
for  aboriginal  activity  during  much  of  the  year,  but  particularly 
during  anadromous  fish  runs  during  the  spring.  Some  of  southern 
New  England's  areas  of  highest  site  density,  in  terms  of  periodic 
reuse,  are  in  such  locations. 

Perhaps  the  most  critical  resource  to  be  considered, 
regardless  of  sice  function,  is  water,  which  is  obviously  already 
available  at  fishing  locations.  However,  in  inland  situations 
where  exploitative  strategies  shift  to  hunting  of  game  and 
gathering  of  wild  vegetable  foods,  sites  are  likely  to  be  located 
near  springs  or  near  streams  and  lakes  where  limited  amounts  of 
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list)  are  also  available. 


Areas  with  natural  resources  known  to  have  had  technological 
importance  among  aboriginal  populations  are  also  likely  places  for 
prehistoric  human  activity.  These  resources  include  soapstone, 
quartzite,  argillite,  mud-stone,  chert,  Jasper,  volcanic  diabase 
and  rhyolite  used  in  stone  tool  manufacture,  and  clays  suitable 
for  pottery  making. 

In  order  to  stratify  effectively  the  proposed  project  area, 
thereby  eliminating  low  poten.lal  areas  from  consideration  for 
cost-eft lolency  purposes,  soils  maps  compiled  by  the  Soils 
Conservation  Service  were  consulted  in  order  to  delineate  all 
areas  with  well-drained  soils  and  minimal  slopes.  Level,  well- 
drained  soils  in  close  proximity  t o water  sources  are  considered 
to  constitute  areas  of  high  potential.  Those  farther  from  a water 
source  are  considered  to  have  lower  potential.  Rapids  or  falls 
are  located  by  using  aerial  orthographic  maps.  Maps  ot  bedrock 
and  surticial  geology  and  historical  documents  are  useful  in 
locating  old  fall  lines  that  have  been  eroded  by  stream  action  and 
are  no  longer  active.  In  addition  to  these  sources,  U. S.C. S. 
topographic  maps  were  consulted  to  locate  knolls,  terraces  and 
other  points  of  high  land  in  proximity  to  other  Important 
. caou.c  s.  T.  peg  cap'..  1 c maps  were'  al  .o  us<  ! to  determine  which 
scopes  have  the  warmest  exposure.  Usually  areas  with  steep  slopes 
1 1 . e.  , those  over  l!)*)  poorly  drained  soils,  asd/or  noithi  ru 
aspects  can  be  exempted  from  more  intensive  sc  rut  i ny  and  subjected 
only  to  a minimal  "walk  over." 

Mineral  outcrops  are  located  through  the  use  ot  geological 
maps  and  through  historic  sources.  Many  resources  such  as 
se..p:  tone  and  clav  also  had  economic  importance  In  historic  times, 
itnii  itti  i»e  1 1 1.0 1 v.  i ii  i * i ccouem  i e (,i’i  1 1 g .1 1 . v . industrial 

reports. 

This  mode  by  no  means  presupposes  that  no  sites  ever  exist 
In  areas  considered  to  have  low  potential.  It  Is  conceivable  that 
occasionally  human  activity  areas  may  be  tound  on  steep  slopes  or 
in  poorly  drained  or  swampy  areas,  but  they  ire  extremely  rare, 

«.nd  while  their  rarity  makes  them  interesting  archaeological  I y , 
iiu  pronibit ivc  additional  expense  ot  using  anything  beyond 
minimal  survey  procedures  to  locate  them  cannot  be  Justified. 

*}ll:ll2ll£  Arclnioolop  i ca  1 1*  roper  t los 

In  order  to  locate  and  evaluate  historic  properties,  the 
history  of  western  Massachusetts,  local  histories  and  histories  of 
bordering  towns  were  researched  tor  locational  data  and  for 
Information  concerning  the  function  of  the  various  sites  within 


r 


the  project  area.  Survey  maps  of  the  town  for  the  years  1795, 
1831,  1855,  1870,  1891  and  1894  were  also  used  to  determine  the 
location  of  recorded  residential  or  industrial  structures. 

In  some  instances  historic  artifacts  such  as  kaolin  pipe 
stems,  potsherds,  coal,  glass  and  buttons  were  located  on  the 
surface  of  cultivated  fields,  with  no  evidence  of  being  associated 
with  historic  structures  or  features.  In  all  of  these  cases,  the 
artifact  deposits  were  found  within  a few  centimeters  of  the 
surface  and  were  assumed  to  have  been  associated  with  nearby 
historic  dumps.  While  artifacts  such  as  these  may  suggest  time 
periods  of  field  use,  they  are  not  necessarily  significant  site 
indicators.  Therefore  no  further  survey  is  recommended  when  they 
are  encountered. 
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FIELD  SURVEY  METHODS 


Prior  to  the  actual  fidld  survey,  local  artifact  collectors 
and  individuals  knowledgeable  about  local  history  and  prehistory 
were  consulted  about  the  location  of  archaeological  properties  in 
the  project  area.  In  addition,  the  site  files  of  the 
Massachusetts  Archaeological  Society  (MAS)  and  the  University  of 
Massachusetts  were  consulted.  All  sites  located  in  this  manner 
were  physically  surveyed  to  verify  their  existence,  measure  their 
extent  when  possible  and  to  determine  their  significance. 

The  entire  project  was  subdivided  into  manageable  survey 
units  as  described  in  Part  I of  this  report.  Three  crews  were 
formed,  each  including  a supervisor  and  a field  crew  member. 
Whenever  possible,  one  crew  surveyed  one-half  of  one  survey  unit. 

The  right-of-way  of  the  proposed  project  was  surveyed  with 
soil-core  transects,  with  visual  reconnaissance  conducted  on  both 
sices  of  the  transect  where  necessary.  Each  transect  involved  the 
examination  of  soil  profiles  taken  with  a forty-centimeter  soil- 
coring device  at  intervals  ranging  from  ten  to  twenty  meters 
depending  of  the  terrain.  In  cases  where  large  areas  of 
artificial  fill  were  evident,  soil  profiles  were  examined  at 
iifty-meter  intervals.  Soil  samples  were  collected  generally  at 
every  other  test  station  lor  subsequent  phosphate  'quick"  tests  in 
the  lab.  The  assumption  of  the  phosphate  technique  is  that 
phenomena  associated  with  huuan  activities,  such  as  waste  or 
refuse  deposition,  cause  increases  in  the  phosphate  concents  of 
the  soil,  which  are  still  detectable  after  thousands  of  years  (See 
Eidt  1973).  While  the  limitations  of  this  method  are  acknowledged 
for  the  New  England  area,  success  has  been  achieved  with  It  by 
- ore  o.^.-ueol^ists  -c  thing  in  the  Connecticut  Valley  (e.g. 
Dincauze  et  ul.  1976).  Given  the  limitations  of  all  conventional 
field  methods  available  to  this  survey,  and  without  having 
recourse  to  renting  highly  destructive  and  expensive  auguring 
trucks  or  backhoes  to  reach  below  the  deep  aliuviu.a,  the  minimal 
additional  expense  of  the  phosphate  tests  was  justified.  In  two 
survey  units,  archaeological  properties  were  located  using  this 
method. 

Thirty-five  to  fifty-centimeter-square  test  pits  were  also 
excavated  in  each  survey  unit.  One  test  pit  was  dug  at  the 
beginning  (datum)  of  each  transect  and  elsewhere  at  the  discretion 
of  the  field  supervisor.  In  determining  the  location  of  the  pits, 
an  effort  was  made  to  test  all  representative  terrain  of  both  high 
and  low  potential.  Test  pit  locations  were  not  chosen  using  a 
random  numbers  taule  because  of  the  difficulty  of  finding  the 
random  locations  in  the  dense  brush  in  many  of  the  survey  units. 
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Back  dirt  from  each  test  pit  was  screened  through  a forty-by-fifty 
centimeter  screen  with  one-quarter-inch  mesh.  Soil  profiles  in 
each  test  pit  were  sketched  on  special  forms  and  all  artifacts 
were  collected  and  catalogued.  When  cultural  features  such  as 
hearths  or  midden  were  encountered,  large  samples  of  soil  were 
collected  for  flotation  analysis  in  the  laboratory. 

One-hundred-centimeter  soil  corers  were  used  as  a follow-up 
method  for  areas  shown  to  have  high  potential  by  using  other 
methods. 

Systematic  surface  reconnaissance  was  conducted  along  all 
transects  and  in  other  selected  areas  in  each  survey  unit.  This 
was  one  of  the  roost  effective  survey  techniques  used  because  of 
the  number  of  exposed  areas  resulting  from  crop  cultivation. 

Finally,  the  locations  of  all  sites,  points  of  Interest  and 
survey  unit  boundaries  were  recorded  using  the  Universal 
Transverse  Mercator  grid  system. 

Historic  Field  Su rvey  Techniques 

Visual  reconnaissance  was  conducted  over  the  entire  project 
area  in  order  to  verify  the  existence  of  reported  sites  and  to 
locate  others  not  recorded  in  historic  documents.  Field  survey 
techniques  used  to  locate  prehistoric  sites,  such  as  soil  coring 
and  test  pit  excaxation,  were  also  used  to  gather  data. 
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INFORMANTS  AND  OTHER  KNOWLEDGEABLE  PERSONS 


Mr.  Lloyd  Burke 
Squawfteld  Drive 
Westfield,  MA 


Mr.  Lester  W.  Eldridge 
94  Riverside  Drive 
Westfield,  MA 
413-568-7490 

Mr.  Dardiniski 
Westfield,  MA 

Mr.  Allen  Fini 
Hampton  Ponds  Area 
Westfield,  MA 


Mr.  Joseph  C.  Guida 
139  Union  St  reet 
Westf.eld,  MA 
4 1 3-5t>8-536  2 

Mr.  Harold  Hendrickson 
33  Marjorie  Street 
Westt leld.  MA 
4 13-bo  2-j 19  3 

Mr.  Stanlye  M.  Jez 
2 34  Union  St  reet 
Westfield,  MA 
413-562-4259 


Mr.  Joseph  Kielbasa 
11  Cranston  Street 
Westfield,  MA 
413-568-7891 

*Mr.  Harold  F.  Maschin 
35  S.  Maple  St  reet 
Westfield,  MA 
413-568-8221 

Mr.  Randy  Moir 
Westfield,  MA 

Mr.  Pf  under 
Clark  Farm  Div. 

Consolidated  Cigar  Corporation 
Hundred  Acre  Road 
Westfield,  MA 
4x3-568-3352 

Mr.  Anthony  A.  Resell i 
68  Dartmouth  Drive 
Westfield,  MA 
413-562-4877 

Mr.  Walter  Sam. cl  1 
121  Prospect  Street  Ext. 
Westfield,  MA 
413-562-4487 


♦Unable  to  contact 
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PART  THREE 


ARCHAEOLOGICAL  PROPERTIES  INVENTORY 
WESTFIELD  LOCAL  FLOOD  PROTECTION  PROJECT 

The  following  is  a detailed  inventory  of  all  archaeological 
properties  within  the  proposed  project  area,  listed  by  Survey 
Unit.  Explicit  locational  data  are  purposely  omitted  from  the 
inventory  because  of  the  potential  damage  to  archaeological 
properties  that  may  result  in  the  form  of  vandalism,  looting,  "pot 
hunting,"  etc.  , should  these  data  be  made  available  to  the  wrong 
individuals. 

Dates  in  this  report  are  expressed  as  "years  before  present" 
or  "B.P. ",  a term  internationally  used  in  archaeology  and  other 
disciplines  dealing  with  the  past.  This  standard  was  originally 
used  in  conjunction  with  radiocarbon  dating,  and  is  synonymous 
with  "radiocarbon  years."  In  order  to  avoid  annual  revision  of 
published  dates,  "present"  is  1950,  and  all  B.P.  dates  mean 
"before  1950."  Historic  dates  are  expressed  as  years  A.D. 
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SURVEY  UNIT:  1-2 

SITE  NUMBER:  Possibly  MAS  M29-92,  W1 
SITE  TYPE:  Prehistoric 
CONDITION  OF  SITE:  Disturbed 

SOURCE  OF  DATA:  Massachusetts  Archaeological  Society  records 
Visual  reconnaissance 


CULTURAL  MATERIAL  OR  EVIDENCE: 

Prehistoric:  12  quartzite  flakes 

2 chert  flakes 

4 reddish-brown  mudstone  flakes 

Historic:  Ceramics,  1850's  - 1890's 

1 kaolinite  pipe  stem 
White  glass  buttons 
1 quahog  shell 

TIME  OF  OCCUPATION  OR  USE:  Prehistorical ly , unknown 
Historic  material  from  19th  century 

SITE  SIZE:  Not  det>  rmined 

ELEVATION:  37.5  meters;  2 meters  above  local  water  level 

LANDFORM:  Alluvial  plain 

WATER  SOURCE:  Powder  Mill  Brook 

SOILS  TYPE:  Winooski  silt  loam  - moderately  shallow  soils 
DRAINAGE:  Moderately  well-drained 
SLOPE  4 ASPECT:  0-32 
REMARKS:  Nor.e 
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SURVEY  UNIT;  1-2 
SITE  NUMBER:  W2 

SITE  TYPE:  Historic  dam,  earthen 
CONDITION  OF  SITE:  Breached 

SOURCE  OF  DATA:  Visual  reconnaissance;  historic  documents; 

Beers  1870:  16  ; Richards  1894:  53 

CULTURAL  MATERIAL  OR  EVIDENCE: 

Remains  of  an  earthen  dam  south  of  Powder  Mill  Brook 

TIME  OF  OCCUPATION  OR  USE:  19th  century 

SITE  SIZE:  Approximately  30  meters  in  length 

ELEVATION:  37.5  meters;  1.5  meters  above  local  water  level 

LANDFORM:  Alluvial  plain, 

WATER  SOURCE:  Powder  Mill  Brook 

SOILS  TYPE:  Winooski  silt  loam  - moderately  shallow  soils 
DRAINAGE:  Moderately  well-drained 
SLOPE  6 ASPECT:  0-3X 
REMARKS:  None 
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SURVEY  UNIT:  2-3 

SITE  NUMBER:  W3 

SITE  TYPE:  Historic  sawmill 

SOURCE  OF  DATA:  Visual  reconnaissance;  historic  documents; 

Beers  1870:  16  and  Richards  1894:  53 

CULTURAL  MATERIAL  OR  EVIDENCE: 

Foundation  of  a possible  sawmill  recorded  in  Beers  1870  and 
Richards  1894 

NOTE:  Is  associated  with  dam  site  in  Survey  Unit  1-2 

TIME  OF  OCCUPATION  OR  USE:  19th  century 
SITE  SIZE:  Five  by  five  meters 

ELEVATION:  37.5  meters;  1.5  meters  above  local  water  level 

LAND FORM : Alluvial  plain 

WATER  SOURCE:  Powder  Mill  Brook 

SOILS  TYPE:  N/A 

DRAINAGE:  N/A 

SLOPE  & ASPECT:  3-8 Z 

REMARKS:  None 
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SURVEY  UNIT:  2-3 

SITE  NUMBER:  MAS  M29-94,  W4 

SITE  TYPE:  Prehistoric 

CONDITION  OF  SITE:  Disturbed  surface 

SOURCE  OF  DATA:  Massachusetts  Archaeological  Society, 
surface  reconnaissance,  soil  coring 

CULTURAL  MATERIAL  OR  EVIDENCE: 

Prehistoric:  Possible  base  of  a Levanna  projectile  point, 

2 quartzite  scrapers,  1 quartzite  preform 

Historic:  Pottery,  including  blue  transfer  on  creamware 

(1820's)  light  pearlware  (1830's)  and  ironstone 
(1897-1904).  Thousands  of  glass  buttons. 
Roofing  slate.  Coal. 

J 

TIME  OF  OCCUPATION  OR  USE:  Late  Archaic  and  19th  century 

SITE  SIZE:  Greater  than  100  x 50  meters 

ELEVATION:  3t>  meters;  1 meter  above  local  water  level 

LANDFORM:  Alluvial  Plain 

WATER  SOURCE:  Powder  Mill  Brook 

DRAINAGE:  Well-drained' 

SLOPE  & ASPECT:  0-3% 

REMARKS:  None 
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SURVEY  UNIT:  2-3 


1 


SITE  NUMBER:  W5 
SITE  TYPE:  Prehistoric 

CONDITION  OF  SITE:  Not  disturbed  on  terrace 

CULTURAL  MATERIAL  OR  EVIDENCE: 

Prehistoric:  1 ground  stone  effigy  pestle,  25x3  cm. 

1 ceramic  bear,  2.5  x 2.5  cm,  of  unknown  origin 
1 quartzite  b„face 
1 quartzite  flake 

Historic.  Roofing  slate,  stoneware  potsherd,  whiteware 

pottery  with  brown  rose  pattern  (late  19th-early  20th 
century)  white  porcelain  (1790-1350)  bottle  necks  of  light 
blue  glass  with  lipping  tool  marks  (1850-1920)  clear  glass  liquor 
bottle  (1880-1920)  quahog  shell,  coal  & clinker 

TIME  OF  OCCUPATION  OR  USE: 

c.  3880  B.P.  based  on  New  York  State  data;  19th  century 
SITE  SI2E:  Not  detern..ned 

ELEVATION : 67  meters  WATER  SOURCE:  Powder  Mill  Brook 

LANDFORM:  GLACIAL  TERRACE,  PROBABLY  DELTA 
f'TLS  "'Tl:  “inckley  1 'am  sand 

DRAINAGE:  Excessively  drained  SLOPE  & ASPECT:  0-3% 

REMARKS:  Source  of  historic  debris  reputed  to  a nineteenth 

century  boarding  house  located  on  the  terrace  and  associated 
with  Springdale  mills. 

A 20th  century  410  gage  shotgun  shell  also  found 
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SURVEY  UNIT:  2-3 


SITE  NUMBER:  W6 

SITE  TYPE:  Historic  railroad  station  of  the  Boston  and 
Albany  Railroad 

CONDITION  OF  SITE:  DISTURBED 

SOURCE  OF  DATA:  Richards  Atlas  of  Hampden  County,  1894:  53. 

CULTURAL  MATERIAL  OR  EVIDENCE:  Historic  documents  only 

TIME  OF  OCCUPATION  OR  USE:  Late  19th  century 

SITE  SIZE:  Not  determined 

ELEVATION:  40.  5 meters 

LANDFORM:  Alluvial  plain 

WATER  SOURCE:  None 

SOILS  TYPE;  Artificial  fill  over  Handley  very  fine  sandy  loam 
DRAINAGE:  Well-drained 
SLOPE  & ASPECT:  0-32 

REMARKS:  Unable  to  locate  any  remains  of  this  structure 
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SURVEY  UNIT:  2-3 


SITE  NUMBER:  W7 

SITE  TYPE:  Probably  prehistoric 
CONDITION  OF  SITE:  Possibly  undisturbed 

SOURCE  OF  DATA:  Test  pits;  100-cent itneter  soil  cores;  phosphate 
tests 

CULTURAL  MATERIAL  OR  EVIDENCE:  Black,  greasy  disturbances  in  soils 
at  46  cm.  , 93  cm.  , and  123  cm.  in  depth.  Very  high  phosphate 
levels.  No  artifacts  found. 

TIME  OF  OCCUPATION  OR  USE:  Unknown 

SITE  SIZE:  Not  determined 

ELEVATION:  39  meters;  4 meters  above  local  water  level 

LANDFORM:  Knoll  or  alluvial  plain. 

wATER  SOURCE:  Westfield  River;  also  close  to  Powder  Mill  Brook 
SOILS  TYPE:  Hadley  very  fine  sandy  loam 
DRAINAGE:  Well-drained 
SLOPE  & ASPECT:  0-3% 

tv  noiAivKo  : none 


i 


n 
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SURVEY  UNIT: 


3-4 


SITE  NUMBER:  W8 

SITE  TYPE:  Historic  bridge  abutment 

CONDITION  OF  SITE:  Disturbed  (because  of  dam  and  new  bridge 

const  ruct ion) 

SOURCE  OF  DATA:  Janes  and  Scott  1969;  191 
CULTURAL  MATERIAL  OR  EVIDENCE:  None 
TIME  OF  OCCUPATION  OR  USE:  Prior  to  1840 
SITE  SIZE:  Not  determined 
ELEVATION:  36  meters 

ELEVATION  ABOVE  WATER:  2-3  meters 
LANDFORM:  Alluvial  plain 

SOILS  TYPE:  Unknown  alluvial  soils.  Shown  as  "made  land"  on 
Soils  Conservation  Service  Soils  map 

DRAINAGE:  Unknown 

SLOPE  4 ASPECT:  0-3% 

REMARKS:  No  remains  of  the  bridge  were  located 
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SURVEY  UNIT: 


3 -A 


SITE  NUMBER:  W9 


SITE  TYPE:  Historic  saw  and  grist  mill;  and  powder  mill 
CONDITION  OF  SITE:  Probably  destroyed 

SOURCE  OF  DATA:  Beers'  Atlas  1870:16;  Flahive  1969: 3A9; 

Walling  1855 

CULTURAL  MATERIAL  OR  EVIDENCE:  Evidence  is  only  documentary. 
Beers'  Atlas  shows  several  buildings  of  the  Rockwell-Mosely 
Company,  south  of  the  present  Penn  Central  tracks,  all  in  the 
vicinity  of  the  coal  shed  W10.  The  complex  included  a saw  and 
grist  mill  originally  owned  by  Chauncey  Atkins  (n.d. ) and  a 
powder  mill  (Flahive  1969:349),  operated  by  Rockwell  and  Mosely. 
Walling  (1855)  shows  a large  sawmill  owned  by  the  Yeamans  near 
the  present  highway  bridge. 

TIME  OF  OCCUPATION  OR  USE:  19th  cencury 

SI Tr,  SxZE:  100  x 200  meters  approximate  area 

ELEVATION:  39  meters 


ELEVATION  ABOVE  WATER:  4 meters 


LANDFORM:  Alluvium  plain 
WATER  SOURCE:  Westfield  River 

SOILS  TYPE:  Unknown — shown  as  "made  land"  on  Soils  Conservation 
Service  soils  map 

DRAINAGE:  Unknown 

SLOPE  6 ASPECT:  0-3% 

KiJiAAKS:  None 
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SURVEY  UNIT: 


3-4 


SITE  NUMBER:  W10 

SITE  TYPE:  Historic  coal  shed  and  railroad  span 
CONDITION  OF  SITE:  Still  standing,  but  portions  are  collapsing 
SOURCE  OF  DATA:  Richards  1894:5.  Visual  reconnaissance 
CULTURAL  MATERIAL  OR  EVIDENCE: 

Large  three  story  wooden  structure.  Old  coal  bins  still  have 
coal  in  them.  . Remains  of  an  old  railroad  spur  are  visible  east  of 
the  shed  running  east  to  meet  the  main  tracks,  approximately 
100  meters. 

TIME  OF  OCCUPATION  OR  USE:  Late  19th  and  20th  centuries 

SITE  SIZE:  Approximtely  30  meters  long,  15  meters  wide 

ELEVATION:  39  meters 

ELEVATION  ABOVE  WATER:  4 meters 

LANDFORM:  Alluvi.  1 plain 

WATER  SOURCE:  Westfield  River 

SOILS  TYPE:  Unknown — shown  as  "made  land"  on  Soils  Conservation 
Service  soils  map 

DRAINAGE:  Unknown 

SLOPE  & ASPECT:  0-3% 

REMARKS:  None 
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SURVEY  UNIT: 


3 -A 

SITE  NUMBER:  W1 I 

SITE  TYPE:  Historic  box  factory 

CONDITION  OF  SITE:  Disturbed 

SOURCE  OF  DATA:  Richards  1894:53.  Visual  reconnaissance 

CULTURAL  MATERIAL  OR  EVIDENCE: 

Large  rectangular  blocks  of  granite,  1x2  meters  in 
size,  with  steel  machine  support  bolts  on  top 

TIME  OF  OCCUPATION  OR  USE:  Late  19th  century 

SITE  SIZE:  Observed  approximately  5x5  meters 

ELEVATION:  3b  meters 

ELEVATION  ABOVE  WATER:  2-3  meters 

LAND FORM : Alluvial  plain 

WATER  SOURCE:  Westfield  River 

SOILS  TYPE:  Unknown — shown  as  "made  land"  on  Soils  Conservation 
Service  soils  map. 

D '.L . I X AC  L : U nk ■.vw  n 

SLOPE  4 ASPECT:  0-3X 

REMARKS:  Severely  damaged  and  subject  to  flooding 
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SURVEY  UNIT:  3-4 


SITE  NUMBER:  W12 

SITE  TYPE:  Historic/prehistoric 

CONDITION  OF  SITE:  Disturbed 

SOURCE  OF  DATA:  Test  Pit 

CULTURAL  MATERIAL  OR  EVIDENCE: 

1 basalt  flake  found  at  26  centimeters  In  depth 
Shell  fragment  (quahog) 

Charcoal  lens  at  49  centimeters  in  depth 
Black,  greasy  disturbance  at  7 5 centimeters  in  depth 

TIME  OF  OCCUPATION  OR  USE:  Unknown 

SITE  SIZE:  Not  determined 

ELEVATION:  3o  meters 

ELEVATION  ABOVE  WATER:  3 meters 

LANDFORM:  Alluvia*  plain 

WATER  SOURCE:  Westfield  River 

SOILS  TYPE:  Unknown — shown  as  "made  land"  on  Soils  Conservation 
Service  soils  map;  is  probably  Winooski  silt  loam. 

DRAINAGE:  Moderately  well-drained 

SLOPE  6 ASPECT:  0-3% 

REMARKS:  Owner  said  that  the  southern  portion  of  the  field  was 
scoured  out  in  the  1955  flood,  but  no  evidence  of  that  was 
noticed.  The  basalt  flake  may  be  associated  with  the  rail- 
road which  is  approximately  150  meters  to  the  North.  This 
site  is  near  the  Cuida  Farm  Site  (Byers  & Rouse  1960). 

f 
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SURVEY  UNIT; 


3-4 


SITE  NUMBER;  W13 

SITE  TYPE;  Prehistoric 

CONDITION  OF  SITE:  Probably  disturbed 

SOURCE  OF  DATA:  100-cm.  soil  cores.  Phosphate  tests.  Visual 
reconna issance 

CULTURAL  MATERIAL  OR  EVIDENCE: 

1 chert  flake  in  road 

Dark,  greasy  diturbances  in  soil  profiles 
Moderately  high  phosphate  levels 

TIME  OF  OCCUPATION  OR  USE:  Unknown 

SITE  SIZE:  Not  determined 

ELEVATION:  39  meters 

ELi-.VaTION  ABOVE  WATER:  4 meters 

LAND  FORM:  Alluvial  plai.i 

WATER  SOURCE:  Westfield  River 

SOILS  TYPE:  Unknown — shown  as  "made  land"  on  Soils  Conservation 
Service  soils  map,  but  is  probably  part  of  the  Winooski  silt 
roam  liiuc  aui»w£>  t«*v-  . *.c~d  on  the  east. 

DRAINAGE:  Moderately  well-drained 

SLOPE  4 ASPECT:  0-3% 
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SURVEY  UNIT: 


5-6  and  6-7 


SITE  NUMBER:  W14 

SITE  TYPE:  Historic  dike 

CONDITION  OF  SITE:  Functional.  Currently  maintained 
SOURCE  OF  DATA:  Richards  1894:53 
CULTURAL  MATERIAL  OR  EVIDENCE: 

Flood  control  dike  approximately  5 meters  high 
TIME  OF  OCCUPATION  OR  USE:  Late  I9th  century  to  present 
SITE  SIZE:  Approximately  400  meters  long 
ELEVATION:  42  meters 
ELEVATION  ABOVE  WATER:  5-9  meters 
LANDFORM:  Alluvial  plain 
WATER  SOURCE:  Westfield  River 

SOILS  TYPE:  Suncook  loamy  fine  sand  and  Podunk  fine  sandy  loam 
DRAINAGE:  Excessively  well  6 moderately  well-drained 

Slope  & ASPECT:  0-32 
REMARKS:  None 
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SURVEY  UNIT:  5-6 


SITE  NUMBER:  W15 

SITE  TYPE:  Historic/prehistoric 

CONDITION  OF  SITE:  Disturbed 

SOURCE  OF  DATA:  Visual  reconnaissance 

CULTURAL  MATERIAL  OR  EVIDENCE: 

Fire-cracked  rock  on  surface 

Fragments  of  light  pearlware  with  dark  blue  willow  pattern 
transfer  printed,  1810-18^0 
I possible  flake  - quartzite 

TIME  OF  OCCUPATION  OR  USE:  Unknown  prehistorlcally;  historically, 
19th  century 

SITE  SIZE:  Not  determined 
ELEVATION:  39  meters 

T.  AND  FORM : Alluvial  pla  n 
SOILS  TYPE:  Suncook  loamy  fine  sand 
DRAINAGE:  Excessively  drained 
STOPS  A.  ASPECT:  0-8% 

REMARKS:  None 
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SUKVEY  UNIT 


6-7 


SITE  NUMBER:  W16 

SITE  TYPE:  Historic  blacksmith  shop 

CONDITION  OF  SITE:  Disturbed 

SOURCE  OF  DATA:  Richards  1894:53 

CULTURAL  MATERIAL  OR  EVIDENCE:  Documentary  only 

(Richards  1894:53) 

TIME  OF  OCCUPATION  OR  USE:  Late  19th  century 

SITE  SIZE:  Unknown 

ELEVATION:  42  meters 

ELEVATION  ABOVE  WATER:  4 meters 

LANDFORM:  High  alluvial  plain 

WATER  SOURCE:  Westfield  River 

SOILS  TYPE:  Unkno\  n.  Shown  as  "made  land"  on  Soils  Conservation 
Service  soils  map 

DRAINAGE:  Unknown 

SLOPE  4 ASPECT:  Level 

REMARKS:  Unable  to  find  original  structure 
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SURVEY  UNIT;  0-7 

SITE  NUMBER:  W17 

SITE  TYPE:  Historic  ice  house 

CONDITION  OF  SITE:  Disturbed 

CULTURAL  MATERIAL  OR  EVIDENCE:  Documentary  only 

TIME  OF  OCCUPATION  OR  USE:  Late  19th  century 

SITE  SI2E:  Unknown 

ELEVATION:  42  meters 

ELEVATION  ABOVE  WATER:  4 meters 

LANDFORM:  High  alluvial  plain 

WATER  SOURCE:  Westfield  River 

SuilS  iYPC:  Unknown.  Shown  as  "made  land"  on  Soils  Conservation 
Service  soils  map 

DRAINAGE:  Unknown 

SLOPE  4 ASPECT:  Level 

REMARKS:  Unable  to  locate  original  structure 
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SURVEY  UNIT:  6-7 

SITE  NUMBER:  W18 

SITE  TYPE:  Historic  gas  company 

CONDITION  OF  SITE:  Unknown 

SOURCE  OF  DATA:  Beers  1870:16  ; Richards  18  94:53 

CULTURAL  MATERIAL  OR  EVIDENCE:  Documentary  only 

TIME  OF  OCCUPATION  OR  USE:  Late  19th  century 

SITE  SIZE:  Unknown 

ELEVATION:  42  meters 

ELEVATION  ABOVE  WATER:  4 meters 

LANDFORM:  High  alluvial  plain 

WATER  SOURCE:  Westfield  River 

SOILS  TYPE:  Unknown.  Shown  as  "made  land"  on  Soils  Conservation 
Service  soils  mat 

DRAINAGE:  Unknown 

SLOPE  & ASPECT:  Level 

RI E1AE.ES:  '.igin.l  ocruccure  possibly  incorporated  into  recent 

structures 
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SURVEY  UNIT 


7-8 


SITE  NUMBER:  W19 

SITE  TYPE:  Prehistoric 

CONDITION  OF  SITE:  Disturbed 

SOURCE  OF  DATA:  Visual  reconnaissance. 

CULTURAL  MATERIAL  OR  EVIDENCE: 

1 quartzite  flake 
3 chert  flakes 

TIME  OF  OCCUPATION  OR  USE:  Unknown 
SITE  SIZE:  Unknown 
ELEVATION:  39  meters 
ELEVATION  ABOVE  WATER:  3-4  meters 
LAND FORM:  Alluvial  plain 
WATER  SOURCE:  Westfieic'  Rive<- 
SOIL3  TYPE:  Winooski  silt  loam 
DRAINAGE:  Moderately  well-drained 
SLOPE  A ASPECT:  0-3% 

REMARKS:  None 


Collector 
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SURVEY  UNIT:  9-10 


SITE  NUMBER:  W20 

SITE  TYPE:  Prehistoric 

CONDITION  OF  SITE:  Disturbed 

SOURCE  OF  DATA:  Randy  Moir,  Westfield,  MA  Visual 
reconnaissance 

CULTURAL  MATERIAL  OR  EVIDENCE: 

18  quartzite  flakes 
18  chert  flakes 

Charcoal  lens  27  centimeters  below  present  surface 
TIME  OF  OCCUPATION  OR  USE:  Unknown 
SITE  SIZE:  10  x 10  meters 
ELEVATION:  3b  meters 

ELEVATION  ABOVE  WATER:  3 meters 
LANDFORM:  Alluvial  plain 

WATER  SOURCE:  Westfield  River 
SOILS  TYPE:  Hadley  very  fine  sandy  loam 
DRAINAGE:  Well-drained 
SLOPE  & ASPECT:  0-3% 

REMARKS:  None 


I 


1 

1 


< 


Appendix-3 

2-33 


SURVEY  UNIT: 


9-10 


SITE  NUMBER:  W2 1 

SITE  TYPE:  Prehistoric  - multi-component  site 
CONDITION  OF  SITE:  Disturbed 

SOURCE  OF  DATA:  Visual  reconnaissance.  Massachusetts  Archaeo- 
logical Society  records 

CULTURAL.  MATERIAL  OR  EVIDENCE: 

31  chert  flakes 
1 projectile  point  tip 
28  quartzite  flakes 

1 pecked  ground  stone  tool  - Mt.  Holyoke  diabase  blue 
glaze  pottery,  popular  in  the  1820's 
1 kaolinite  pipe  stem 

TIME  OF  OCCUPATION  OR  USE:  Preh 1 s tor ica 1 ly  unknown  (possibly 
3000  B.P.  and  later).  Also  19th  century 

SITE  SIZE:  At  least  bOO  x 50  meters 

ELEVATION:  3b  meters 

ELEVATION  ABOVE  WATER:  3 meters 

LANDFORM:  Alluvial  plain 

WATER  SOURCE:  Westfield  River 

SOILS  TYPE:  Hadley  very  fine  sandy  loam 

DRAINAGE:  Well-drained 

SLOPE  & ASPECT:  0-3% 

REMARKS:  This  site  has  at  least  three  artifact  clusters  with 
artifact  scatter  throughout.  The  site  may  continue  southward 
as  part  of  those  In  Survey  unit  lb-17. 
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SURVEY  UNIT: 


1 1-12 


SITE  NUMBER:  W22 

SITE  TYl’E:  Historic  duroi 

CONDITION  OF  SITE:  Disturbed 

SOURCE  OF  DATA:  Visual  reconnaissance 

CULTURAL  MATERIAL  OR  EVIDENCE: 

Pink-lustored  glass  popular  during  the  late  19th,  early 
20th  centuries 
Historic  debris 

TIME  OF  OCCUPATION  OR  USE:  2 0 1 1 i century,  possibly  late  I9th 

SITE  SIZE:  Unknown 

ELEVATION:  45  meters 

ELEVATION  ABOVE  WATER:  5 meters 

LANDFORM:  Alluvial  plain 

WATER  SOURCE:  Little  River 

SOILS  TYl’E:  Ondawa  fine  sandy  loam 

DRAINACE:  Well-drained  to  somewhat  excessively  well-drained 
SLOPE  f.  ASPECT:  0-3% 

REMARKS:  Reported  to  be  a town  dump  over  40  years  old. 

This  was  not  verified 
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SURVEY  UNIT: 


11-12 


SITE  NUMBER:  W23 

SITE  TYPE:  Historic  paper  mill  and  powder  mill 

CONDITION  OF  SITE:  Function 

SOURCE  OF  DATA:  Beers  i 0.  Richards  1894 

CULTURAL  MATERIAL  OR  EVIDENCE: 

Standing  structure,  presently  being  used  as  Stevens  Paper 
Company  Mill. 

Includes  an  old  railroad  spur  to  the  north-south  tracks 
now  used  by  the  Penn  Central  Railroad.  The  tracks  were 
In  use  until  10-15  years  ago  (Lester  Eldrldge,  personal 
commu nicat Ion) . 

Also  Includes  a coal  loading  platform 
TIME  OF  OCCUPATION  OR  USE:  Mid-19th  century  to  present 
SITE  SIZE:  100  x 100  meters 
ELEVATION:  45  meters 
ELEVATION  ABOVE  WATER:  5 meters 
LANDFORM:  Alluvial  plain 

WATER  SOURCE:  Little  River 
SOILS  TYPE:  Ondawa  fine  sandy  loam 

DRAINAGE:  Well-drained  to  somewhat  excessively  well-drained 
SLOPE  4 ASPECT:  0-3% 

REMARKS:  This  Is  one  of  the  earliest  mill  sites  in  Westfield, 

granted  on  March  24,  1702  (Flahive  1969:345)  and  was  the  sit 
of  a powder  mill,  operated  by  a Col.  Foote.  The  powder  mill 
exploded  In  1834  (Flahive  1969:349). 
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SURVEY  UNIT:  12-13 


SITE  NUMBER:  W24 

SITE  TYPE:  Historic  dam,  possibly  recent — and  old  feeder  canal 

CONDITION  OF  SITE:  Breached--poss ib ly  gone 

SOURCE  OF  DATA:  U. S.  Army  Corps  of  Engineers  map; 

Mr.  Pfunder,  Westfield  MA 

CULTURAL  MATERIAL  OR  EVIDENCE:  Documentary  only.  1831  survey 
map  shows  dam  and  feeder  canal  of  the  Hampden  Canal  System 
at  this  location. 

TIME  OF  OCCUPATION  OR  USE:  Unknown 

SITE  SIZE:  Approximately  30  meters 

ELEVATION:  42  meters 

ELEVATION  ABOVE  WATER:  4 meters 

LANDFORM:  Alluvial  plain 

WATER  SOURCE:  Little  River 

SOILS  TYPE:  N/A 

DRAINAGE:  N/A 

SLOPE  & ASPECT:  N/A 

REMARKS:  Structural  remains  were  not  found.  Dam  may  have  been 

destroyed  by  the  1955  flood. 
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SURVEY  UNIT 


12-13 


SITE  NUMBER:  Possibly  MAS  M28-11,  W2 3 
SITE  TYPE:  Prehistoric 
CONDITION  OF  SITE:  Disturbed 

SOURCE  OF  DATA:  Massachusetts  Archaeological  Society  record 

CULTURAL  MATERIAL  OR  EVIDENCE: 

4 quartzite  flakes 
1 chert  projectile  point  tip 
1 small  fragment  of  shell 

TIME  OF  OCCUPATION  OR  USE:  Unknown 

SITE  SIZE:  Unknown 

ELEVATION:  43.  3 meters 

ELEVATION  ABOVE  WATER:  3 meters 

LANDFORM:  Alluvial  plain 

WATER  SOURCE:  Little  River 

SOILS  TYPE:  Podunk  fine  sandy  loam 

DRAINAGE:  Moderately  well-drained 

SLOPE  4 ASPECT:  0-3% 

REMARKS:  None 
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SURVEY  UNIT: 


13-14 


SITE  NUMBER:  Wlfa 

SITE  TYPE:  Possibly  prehistoric 

CONDITION  OF  SITE:  Disturbed 

SOURCE  OF  DATA:  100-cra.  soil  cores.  Phosphate  tests 

CULTURAL  MATERIAL  OR  EVIDENCE: 

4 distinct  brownish-black  bands  at  40  cm.  , 60  cm.  , 8 
and  94  cm. 

TIME  OF  OCCUPATION  OR  USE:  Unknown 

SlfE  SIZE:  Unknown 

ELEVATION:  41  meters 

ELEVATION  ABOVE  WATER:  3-4  meters 

LAND FORM:  Alluvial  plain 

WATER  SOURCE:  Little  River 

SOILS  TYPE:  Hadley  very  fine  sandy  loam 

DRAINAGE:  Well-drained 

SLOPE  & ASPECT:  0-32 

REMARKS:  None 


cm. 
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SURVEY  UNIT:  13-14 


SITE  NUMBER:  W27 

SITE  TYPE:  Prehistoric/h istoric 

CONDITION  OF  SITE:  Disturbed 

SOURCE  OF  DATA:  Surface  reconnaissance 

CULTURAL  MATERIAL  OR  EVIDENCE: 

I quartzite  flake 

I melted  piece  of  copper 

1 kaolinite  pipe  bowl 

TIME  OF  OCCUPATION  OR  USE:  Unknown 

SITE  SIZE:  Unknown 

ELEVATION:  40.  5 meters 

ELEVATION  ABOVE  WATER:  3 meters 

LANDFORM:  Alluvial  plain 

WATER  SOURCE:  Little  River 

SOILS  TYPE:  Hadley  very  fine  sandy  loam 

DRAINAGE:  Well-drained 

SLOPE  & ASPECT:  0-3% 

REMARKS:  None 


1 


SURVEY  UNIT:  13-14 
SITE  NUMBER:  W28 
SITE  TYPE:  Prehistoric 

CONDITION  OF  SITE:  Disturbed 
CULTURAL  MATERIAL  OR  EVIDENCE: 

1 Susquehanna  broad  projectile  point 

2 perforators  (chert) 

1 ground  stone  adze 

1 ground  stone  gouge 

TIME  OF  OCCUPATION  OR  USE:  Approximately  3000  B.P.  Late  Archaic 

SITE  SIZE:  Not  determined 

ELEVATION:  40.  5 meters 

ELEVATION  ABOVE  WATER:  1 meter 

LANDFORM:  Alluvial  plain 

WATER  SOURCE:  Little  River 

SOILS  TYPE:  Ondawa  fine  sandy  loam.  High  bottom 
DRAINAGE:  Well-drained 

SLOPE  & ASPECT:  0-3% 

REMARKS:  Unable  to  survey  adequately 


ji 
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SURVEY  UNIT: 


13-14 


SITE  NUMBER:  W29 

SITE  TYPE:  Historic  canal 

CONDITION  OF  SITE:  Good 

SOURCE  OF  DATA:  Plan  of  the  town  of  Westfield  1831;  U.S.G. S. 
topographic  maps.  Visual  reconnaissance 

CULTURAL  MATERIAL  OR  EVIDENCE: 

Stone  abutment  for  aqueduct  that  carried  the  canal  across  the 
Little  River 

Towpath  and  canal  trench  extending  from  the  Little  River  1000 
meters  east  to  Little  River  Road 

TIME  OF  OCCUPATION  OR  USE:  1829-1848 

SITE  SIZE:  1000  meters  long,  10-15  meters  wide 

ELEVATION:  42  meters 

ELEVATION  ABOVE  WATER:  Approximately  10  meters 

LANDFORM:  At  foot  of  glacial  delta 

WATER  SOURCE:  Westfield  River 

SOILS  TYPE:  Hinckley  loamy  sand 

DRAINAGE:  Well-drained 

SLOPE  & ASPECT:  15-25% 

REMARKS:  The  canal  and  towpath  are  in  very  good  condition  and 

are  undoubtedly  of  National  Register  quality.  Ms.  Cass  Mason 
of  the  Department  of  Anthropology  at  the  University  of  Massa- 
chusetts is  in  the  process  of  nominating  the  site  to  National 
Register  status  (Cass  Mason,  personal  communication). 
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SURVEY  UNIT:  16-17 
SITE  NUMBER:  W30 

SITE  TYPE:  Prehistoric  multi-component  site 
CONDITION  OF  SITE:  Disturbed 

SOURCE  OF  DATA:  Visual  reconnaissance.  Phosphate  tests 

CULTURAL  MATERIAL  OR  EVIDENCE: 

Narrow  stemmed  quartzite  projectile  point 
Scraper  made  of  European  flint 
20  chert  flakes 
10  quartzite  flakes 
2 kaolinite  pipe  stems 

TIME  OF  OCCUPATION  OR  USE:  Approximately  3000  B.P.  , historic 
contact  period 

SITE  SIZE:  Approximately  200  x 200  meters 

ELEVATION:  36  meters 

ELEVATION  ABOVE  WATER:  4 meters 

LANDFORM:  Alluvial  plain 

WATER  SOURCE:  Westfield  River 

SOILS  TYPE:  Winooski  silt  loam 

DRAINAGE:  Moderately  well  to  well-drained 

SLOPE  6.  ASPECT:  0-3% 

REMARKS:  This  site  probably  extends  all  the  way  to  the  Westfield 

River 
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SURVEY  UNIT:  lb-17 


SITE  NUMBER:  W3 1 

SITE  TYPE:  Prehistoric  multi-component  site. 

CONDITION  OF  SITE:  Damaged 
SOURCE  OF  DATA: 

CULTURAL  MATERIAL  OR  EVIDENCE: 

1 Neville  projectile  point 
1 Squibnocket  triangular  projectile  point 
5 narrow  stemmed  projectile  points 
1 ground  stone  basalt  axe 
1 ground  stone  tool 

TIME  OF  OCCUPATION  OR  USE:  At  least  Middle  and  Late  Archaic. 
6000  B.P.  and  later 

SITE  SIZE:  Unknown 

ELEVATION:  3b  meters 

ELEVATION  ABOVE  WATER:  4 meters 

LANDFORM:  Alluvial  plain 

WATER  SOURCE:  Westfield  River 

SOILS  TYPE:  Winooski  silt  loam 

DRAINAGE:  Moderately  well  to  well-drained 

SLOPE  & ASPECT:  0-32 

REMARKS:  None 
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IDENTIFICATION  OF  PROJECT  IMPACTS 


I 


Tlit*  goal  of  this  archaeological  survey  is  to  identify  known 
historic  and  prehistoric  a rchaeolog ica 1 properties  that  are  to  be 
impacted  adversely  either  directly  or  indirectly  by  the  proposed 
flood  control  project  and  to  assess  the  sensitivity  of  the  areas 
in  terms  of  previously  unknown  sites,  so  that  destruction  of  those 
resources  may  be  avoided  cr  mitigated.  Direct  impact  will  occur 
if  the  proposed  project  passes  through  or  near  a cultural 
resource,  resulting  in  physical  destruction  of  the  resource  or  in 
disrupting  the  historical  integrity  of  the  resource  (Dincauze  e£ 
a 1.  1976:4  1).  Direct  impact  may  occur  as  the  result  of  the  actual 
project  construction  or  from  borrow  pit  operations  incidental  to 
the  project.  Indirect  impact  can  occur  when  potential  areas  for 
development  are  created  as  a result  of  zoning  changes  following 
dike  construction.  This  is  particularly  important  in  areas  that 
were  previously  unsuitable  for  construction  because  of  their 
classification  as  flood  plain.  Development  of  this  type  can 
result  in  the  destruction  of  archaeological  properties  outside  of 
the  proposed  project  area,  as  structures  such  as  houses, 
outbuildings  3nd  wells  are  constructed. 


! i 


a 
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EVALUATION  OF  PROJECT  IMPACTS 


l 


WITH  RECOMMENDATIONS  FOR  FURTHER  SURVEY 

The  following  is  a discussion  of  the  project's  impacts  (both 
direct  and  indirect)  on  historic  and  prehistoric  archaeological 
properties.  Each  site  discussed  is  described  in  detail  in  the 
section  entitled  Archaeological  Properties  in  the  Westfield  Local 
Flood  Protection  Project  Area. 

The  text  that  follows  is  to  be  used  as  an  addendum  to  the 
previously  conducted  Phase  I Survey  for  reported  sites  (Barber 
197b). 

Su  rvev  Unit  1-2 

There  should  be  no  direct  impact  to  Site  Wl.  The  site  is 
south  of  the  project  and  dike  construction  should  channel  flood 
waters  away  from  the  site.  The  historic  dam  (Site  W2)  may  be 
impacted  directly  by  the  dike.  Preliminary  project  maps  are 
unclear  as  to  how  close  the  dike  will  come  to  Powder  Mill  Brook. 

If  it  is  to  pass  close  to  the  stream  bank,  the  southern  portion  of 
the  dam  will  be  impacted.  Flood  waters  that  presently  pass  around 
the  dam  will  be  contained  by  the  dike  and  damage  to  the  dam  will 
occur.  In  order  to  facilitate  water  flow  in  the  event  of  a flood, 
it  may  be  advisable  at  the  time  of  dike  construction  to  remove  the 
dam  entirely.  In  any  event,  direct  impact  to  the  dam  with  adverse 
effect  is  likely  to  occur.  It  is  recommended  that  the  dam  and  the 
associated  sawmill  (See  Survey  Unit  2-3)  be  evaluated  by  an 
industrial  archaeologist  to  determine  the  significance  of  the  site 
and  its  value  to  archaeology.  Survey  time  is  included  under 
Survey  unit  2-3,  below. 

rvey  Unit  2-3 

Direct  impact  is  likely  to  occur  to  the  site  of  a nineteenth 
century  sawmill  (Site  W3).  Portions  of  the  foundation  are  in  the 
vicinity  of  the  south  part  of  the  proposed  dike.  It  was  unclear 
from  the  survey  how  much  of  the  site  may  exist  between  the 
foundation  and  the  stream  bank.  It  is  recommended  that  the 
sawmill  and  the  associated  dam  (See  Survey  Unit  1-2)  be 
intensively  surveyed  by  an  industrial  archaeologist  to  determine 
the  significance  of  the  site  and  its  value  to  archaeology.  This 
should  take  an  archaeologist,  an  assistant,  and  two  crew  members 
two  days , which  may  include  archival  research  and/or  examination 
of  town  records.  With  the  exception  of  the  inclusion  of  the  mill 
in  Richards  (1894)  and  Beers  (1870),  no  mention  is  made  of  the 
industry  in  the  historic  documents  researched  during  this  survey. 
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Direct  impact  will  occur  in  the  vicinity  of  Site  W4  (MAS 
#M29-94).  According  to  preliminary  maps,  the  dike  will  pass 
directly  over  the  site.  The  significance  of  this  site  cannot  be 
assessed  without  further  survey.  It  is  recommended  that  a 
prehistoric  archaeologist  intensively  survey  the  site  in  order  to 
evaluate  the  amount  of  disturbance  that  has  taken  place,  the 
present  integrity  of  the  site,  and  the  significance  of  the  site  to 
prehistoric  archaeology.  This  should  take  an  archaeologist,  an 
assistant  and  two  crew  members  two  days. 

Direct  impact  is  expected  to  occur  on  the  prehistoric  site 
(W5).  The  proposed  dike  will  channel  flood  waters  toward  the 
terrace  and  will  result  in  bank  erosion,  possibly  leading  to  the 
destruction  of  portions  of  the  site.  It  is  suspected  that  the 
main  part  of  the  site  is  located  on  top  of  the  terrace.  Much  of 
the  terrace  has  already  oeen  removed  during  sand  pit  operations. 

It  is  recommended  that  an  archaeologist  intensively  survey  the 
site  to  determine  its  condition  and  significance.  This  should 
take  a four  person  crew  one  day. 

Direct  impact  may  occur  in  the  vicinity  of  the  nineteenth 
century  Springdale  Railroad  Station  (Site  W6 ) . No  remains  of  the 
structure  were  located  during  the  Phase  I survey,  and  it  is 
suspected  that  track  widening  operations  through  the  area  may  have 
obliterated  any  remains  of  the  structure.  It  is  recommended  that 
the  vicinity  be  checked  by  an  historic  archaeologist  to  determine 
whether  or  not  archaeological  remains  exist  at  all.  This  should 
take  a four  person  crew  one  day. 


Direct  impact  may  occur  to  prehistoric  cultural  properties 
in  Site  W7.  No  artifacts  were  found  in  this  area,  but  midden-like 
disturbances  deep  below  the  surface,  coupled  with  very  high 
phosphate  levels,  indicate  the  possibility  of  a site  at  this 
location.  It  is  recommended  that  a prehistoric  archaeologist 
evaluate  the  field,  particularly  in  the  area  of  a small  knoll 
halfway  between  Williams  Riding  Way  and  the  railroad  tracks,  to 
determine  whether  or  not  a site  exists  and,  if  so,  to  determine 
its  significance.  This  should  take  four  people  two  days. 

Su  rvey  Unit  3-4 


No  impact  is  expected  to  occur  in  the  vicinity  of  the 
nineteenth  century  bridge  (Site  W8 ) over  the  Westfield  River. 
Construction  of  the  present  bridge  and  construction  of  a dam 
across  the  river  at  that  point  have  destroyed  any  remains  that  may 
have  existed.  In  addition,  the  proposed  construction  of  the 
concrete  wall  in  its  vicinity  will  take  place  north  of  the  old 
bridge.  No  further  survey  is  recommended. 
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01  root  Impact  may  occur  to  the  south  portion  of  a nineteenth 
century  saw  and  jurist  mill  (Site  W9 ) . There  Is  a large  coal  shed 
(Site  W10)  which  may  be  Impacted  by  the  proposed  dike.  It  Is 
recommended  that  an  Industrial  archaeologist  Intensively  survey 
the  area  to  determine  the  slgnit loanee  of  the  sites.  litis  should 
take  the  archaeologist,  an  assistant,  and  two  crew  members  one 
day. 

Direct  Impact  Is  likely  t o occur  in  the  vicinity  ol  tin-  box 
factory  (Site  Wll)  north  of  the  Westlleld  River.  litis  site  lias 
been  extensively  disturbed,  but  the  extent  of  the  disturbance 
below  the  ground  was  not  evaluated  during  the  survey.  It  is 
recommended  that  the  area  be  Intensively  surveyed  by  an  industrial 
archaeologist.  litis  should  take  an  archaeologist,  an  assistant 
a ltd  two  crew  members  one  day. 

Direct  Impact  will  occur  t o the  possible  prehistoric  site 
(Site  W12).  No  diagnostic  prehistoric  artifacts  wore  recovered  at 
this  location,  but  a charcoal  lens  and  midden-like  disturbance 
were  found  deep  below  the  surface.  litis  is  a high  potential  area, 

(livers  iS  Rouse  I9h0).  It  Is  recommended  that  the  area  be  surveyed 

by  an  archaeologist  specializing  in  Now  England  prehistory.  Tills 
should  take  a four  person  crew  two  davft.  Hie  property  to  the  east 

ol  Site  W 1 2 may  be  a part  ol  it.  Permission  to  survey  was  denied 

and  a survey  should  be  done  during  the  Phase  11  intensive  survey. 
This  should  take  a four  person  crew  one  clay . if  a site  is  found, 
additional  time  will  be  necessary  t o evaluate  it. 

Direct  Impact  will  occur  to  the  possible  prehistoric 
p rope rt  y (Site  W1  i) . 

Dark,  greasy  disturbances  were  observed  in  the  soil  profiles 
and  a chert  t lake  was  found  in  the  road  approximately  thirty 
meters  from  the  center  of  the  field.  This  area  also  has  a high 
potential.  The  owner  ot  the  property  said  that  she  remembered 
burials  being  found  here  some  years  ago.  It  is  recommended  that 
the  field  be  intensively  surveyed  by  a prehistoric  archaeologist . 
This  should  t ake  a four  person  crew  one  day . 

Su rv ey  D n i t S-h 

Impact  to  tht'  nineteenth  century  flood  control  dike  will  be 
discussed  under  Survey  Unit  b-7  below. 

Direct  impact  may  occur  in  the  vicinity  ot  a possible 
It  Istor  Ic/prehlst  orlc  site  (Site  Wll).  It  is  recommended  that  the 
site  be  surveyed  by  a prehistoric  archaeologist  t o determine  Its 
slgnit  Icance  anil  extent.  'litis  survey  should  be  done  during  the 
late  tall  or  early  spring  after  harvest  or  before  planting.  iltis 
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slum  Ul  take  one  day. 


The  eastern  portion  of  this  survey  unit  was  also 
Inadequately  surveyed  because  ol  dense  shrubby  vegetation 
Including  briers,  vines  and  poison  Ivy.  The  area  has  a high 
potential  based  on  soils  conditions  and  its  proximity  to  "Half 
Mile"  falls  on  the  Westfield  River.  The  area  to  be  further 
surveyed  should  include  the  large  island  located  at  the  north 
terminus  of  Beckwith  Avenue.  Further  survey  at  the  Phase  11  level 
will  take  four  people  two  days  if  a backhoe  or  other  earth-moving 
equipment  Is  employed.  Because  of  the  depth  of  alluvium,  more 
time  will  be  required  if  no  mechanized  equipment  is  available. 

Su  rvey  Unit  0 -7 

Direct  Impact  will  occur  on  the  old  town  dike  (Site  W14)  at 
one  point  in  this  area.  The  proposed  flood  control  dike  will  meet 
the  old  dike  near  Its  Intersection  with  Sackett  Street.  No 
adverse  effect  is  expected,  and  no  further  survey  is  necessary. 
South  of  the  old  dike  are  the  remains  of  an  IS  94  blacksmith  shop, 
an  1870  ice  house  and  the  nineteenth  century  Westfield  Gas  Light 
Company  (Sites  Win,  W17,  and  W18  respectively).  A1 1 of  these  are 
south  of  the  project  area  and  none  will  be  impacted  directly. 
Because  they  are  presently  being  used  by  the  Westfield  Gas  & 
Electric  Company,  it  is  unlikely  that  the  proposed  dike  will  have 
any  adverse  effect  on  these  properties.  No  further  survey  is 
recommended.  It  was  evident  that  any  prehistoric  archaeological 
properties  that  may  exist  in  this  survey  unit  would  have  been 
destroyed  by  stream  action  and/or  the  construction  of  Whitney 
Playground,  which  involved  considerable  earth-moving  activities. 

No  further  survey  is  recommended. 

Su  rvey  Unit  7 -8 

Direct  impact  is  likely  to  occur  to  prehistoric  Site  W14. 

The  extent  and  nature  ot  the  site  are  not  known.  Only  a surface 
collection  was  conducted.  It  Is  recommended  that  the  site  be 
surveyed  by  an  archaeologist  specializing  in  New  England 
prehistory.  This  should  take  four  people  out'  d a v . 

Su  rvey  Unit  9-10 

Direct  Impact  will  occur  to  the  prehistoric  Site  W20.  It  is 
recommended  that  the  site  be  surveyed  by  a prehistoric 
archaeologist  with  access  t o earth-moving  equipment  due  to  the 
extensive  deposits  ot  alluvium.  This  should  take  four  people  one 
day.  Because  of  dense  vegetation  at  the  time  of  tills  survey, 
between  Sites  W20  and  W21,  this  area  was  not  surveyed  adequately. 
The  area  has  a high  potential  because  of  its  soils  and  slope 
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conditions,  its  proximity  to  rapids,  its  location  between  two 
known  sices  and  its  undisturbed  nature.  It  is  recommended  that 
the  area  be  surveyed  by  a prehistoric  archaeologist  and  that 
earth-moving  equipment  be  employed  because  of  the  deep  alluvium. 
This  should  take  four  people  one  day. 

Direct  impact  will  occur  to  Site  W21,  over  practically  its 
entire  length.  This  site  is  believed  to  contain  many  occupations 
and  is  undoubtedly  several  sites.  The  area  has  been  cultivated 
heavily,  but  because  of  the  depth  of  alluvium,  sites  may  be 
preserved.  It  is  recommended  that  the  site  or  sites  be 
intensively  surveyed  by  an  archaeologist  specializing  in  New 
England  prehistory,  and  that  earth-moving  equipment  be  employed 
wherever  it  is  deemed  necessary  by  the  archaeologist.  This  should 
take  four  people  two  days. 

Su  rvey  Unit  11-12 

Direct  impact  to  a large  dump,  used  until  a few  years  ago, 
will  occur  in  this  area.  Because  of  its  disturbed  nature,  no 
further  survey  is  recommended. 

No  direct  impact  is  expected  to  occur  to  the  Stevens  Paper 
Company  Mill  (W23),  formerly  the  Crane  Brothers  Japanese  Mill,  or 
to  the  dam  associated  with  that  establishment.  No  further  survey 
is  necessary.  The  old  railroad  spur  from  the  mill  to  the  present 
Penn  Central  tracks  will  be  impacted  directly  along  almost  its 
entire  length.  The  line  has  been  completely  removed  within  the 
last  fifteen  years  and  has  been  replaced  by  a road.  Any  remains 
of  the  spur  are  unlikely  to  be  of  archaeological  value,  because 
they  were  maintained  until  recently.  The  coal  loading  platform 
also  associated  with  the  Crane  Brothers  Mill  has  been  razed  and 
bulldozed  over  the  bank  into  the  Little  River.  No  further  survey 
is  recommended. 

Su  rvey  Unit  12-13 

No  impact,  direct  or  indirect,  should  occur  to  the  remains 
of  the  dam  south  of  the  Strathmore  Paper  Company  (Site  W24).  The 
proposed  dike  itself  will  be  north  of  this  location  and 
floodwaters  are  already  being  channelled  through  the  site  by  a 
spoil  dike  constructed  by  the  U.  S.  Army  Corps  of  Engineers  in 
1955.  No  further  survey  is  recommended. 

Direct  impact  is  expected  to  occur  in  the  vicinity  of  the 
prehistoric  Site  W25.  This  site  is  possibly  MAS  Site  //M29-11.  It 
is  recommended  that  this  area  be  surveyed  by  an  archaeologist 
specializing  in  New  England  prehistory  in  order  to  determine  how 
much  disturbance  has  taken  place  there,  the  extent  of  the  site 
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(which  may  extend  over  100  meters  to  the  east)  and  to  determine 
the  significance  of  the  site.  This  should  take  four  people  two 
days. 


Su rvey  Unit  13-14 

Several  dark,  midden-like  soil  bands  associated  with  high 
phosphate  levels  were  encountered  at  Site  W26.  Although  no 
artifacts  were  found,  other  indications  suggest  that  a site  exists 
at  this  location.  The  site  is  in  the  path  of  the  projected  dike 
and  direct  impact  will  occur.  It  is  recommended  that  a 
prehistoric  archaeologist  survey  the  area  in  order  to  determine 
whether  or  not  the  site  exists  and  to  evaluate  its  significance. 
This  should  take  four  people  two  days. 

Direct  impact  will  occur  at  another  possible  prehistoric 
site  (Site  W27).  It  is  recommended  that  this  site  be  evaluated  by 
a prehistoric  archaeologist.  This  should  take  one  day. 

Direct  impact  in  the  form  of  inundation  by  rechannelled 
flood  waters  may  occur  in  the  area  of  a possible  prehistoric  site 
(Site  W28). 

Construction  of  the  dike  may  channel  floodwaters  to  the 
south  side  of  the  river.  Tills  site  was  reported  by  a local 
collector.  Although  a partial  visual  reconnaissance  was  conducted 
here,  only  historic  debris  associated  with  the  railroad  was  found. 
It  is  recommended  that  the  area  be  intensively  surveyed  during 
either  the  early  spring  or  late  fall.  Any  sites  found  need  to  be 
evaluated.  This  should  take  four  people  one  day. 

Su  rvey  Unit  14-1 5 

The  construction  of  the  proposed  Little  River  overflow 
channel  will  directly  impact  the  stone  aqueduct  support  on  the 
east  bank  of  the  Little  River,  and  to  the  eastern  portions  of  the 
Hampden  Canal  trench  (Site  M29).  The  canal  and  towpath  are  in 
good  condition  from  the  Little  River  to  Little  River  Road.  It  is 
recommended  that  damage  to  this  section  be  avoided  if  at  all 
possible.  This  site  has  been  thoroughly  researched  by  Ms.  Cass 
Mason  of  the  University  of  Massachusetts  and  is  presently  being 
nominated  for  National  Register  status. 

There  should  be  no  impact  with  adverse  effect  in  the  western 
portion  of  the  canal  because  the  proposed  overflow  channel  passes 
well  to  the  south  of  it. 
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Su rvey  Unit  lb-17 


Direct  Impact  will  occur  to  the  prehistoric  Site  W30.  The 
proposed  dike  passes  directly  through  this  site,  and  possibly  the 
most  destructive  impact  is  already  occurring  in  the  form  of 
continual  erosion  by  the  Westfield  River.  This  will  ultimately 
result  in  the  destruction  of  their  cultural  property.  If  the 
proposed  dike  were  moved  east  to  follow  the  course  of  the  river, 
this  ongoing  destruction  may  be  averted.  This  probably  would  not 
eliminate  direct  Impact  by  the  dike  because  the  site  may  extend 
all  the  way  to  the  river.  Impact  of  an  indirect  nature  may  also 
occur  if  the  dike  were  moved,  if  the  land  then  protected  by  the 
dike  were  made  Attractive  for  development  as  a result.  In  any 
case,  further  survey  of  this  area  is  highly  recommended.  This 
site  contains  at  least  two  components,  possibly  representing  some 
3000  years  of  occupation.  That  survey  should  take  place  in  early 
spring  or  late  fall,  and  should  take  four  people  two  days. 

Direct  impact  is  also  likely  on  a prehistoric  site  well 
known  to  local  collectors  (Site  W31),  and  includes  artifacts  known 
to  have  been  used  b 000  years  ago,  a time  not  well  documented  in 
New  England  prehistory.  It  is  recommended  that  an  archaeologist 
specializing  in  New  England  prehistory  intensively  survey  this 
site  in  order  to  evaluate  the  damage  that  has  taken  place  there, 
the  significance  of  the  site,  and  its  relationship  to  sites  W20 
and  W21  (Survey  unit  9-10).  This  should  take  four  people  two 
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SUMMARY  OK  FURTHER  SURVEY  RECOMMENDATIONS 


In  summary,  a Phase  II  Intensive  field  survey  is  recommended 
for  the  proposed  Westfield  Local  Flood  Protection  Project. 
Twenty-one  sites,  two  overgrown  areas  and  one  area  of  ref  ised 
access  should  be  lntensl/ely  surveyed  by  qualified  archaeological 
personnel  in  order  to  clarify  and  evaluate  the  nature  of  the 
archaeological  properties  to  be  impacted,  and  to  determine  whether 
or  not  mitigation  is  necessary.  The  following  is  a table  of 
further  field  survey  recommended,  listed  by  Survey  Units.  In  all 
cases,  a four  person  crew,  consisting  of  an  archaeologist, 
assistant  and  two  crew  members,  is  assumed. 


Recommended  Recommended 

Historic/Industrial  Prehistoric 

Survey  Unit/Site  Survey  Days  Survey  Days  Total 


1- 2/W2  and  2-3/W3  2 

2- 3/W4 
2-3/W5 

2-3/W6  I 

2- 3/W7 

3- 4/W9  and  W10  l 

3-4/W11  I 

3-4/W12 


3-4/Denied  access  area 
3-4 /W13 
5-6 /W15 

5-6 /Overgrown  area 
7-8 /W19 
9-10/W20 

9-10/0vergrown  area 
9-10/W2 I 

1 2- I3/W2  5 

13- I4/W26 
13-14/W27 
1 3-I4/W28 
13-14/W29 
1 3-14/W30 
I 3-14/W3 1 
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TOTALS 


5 


28 


33 
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At  least  two  person  days  per  site  will  be  needed  for  laboratory 
work  and  at  least  one  day  per  site  will  be  needed  to  write  the 
report.  Additional  funds  will  be  needed  for  report  preparation 
direct  expenses  and  overhead.  ’ 
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APPENDIX  I 


SOILS — WESTFIELD  LOCAL  FLOOD  PROTECTION  PROJECT 


Map  Symbol 

Soil  Map  Legend 

Slope 

Drainage 

Site 

Potent ia 1 

51-A 

Made  land 

- 

- 

None 

3 10-D 

Hinckley  loamy  sand 

- 

Excessive 

High 

3I1-F 

Merriinac  fine  sandy  loam 

0-3% 

Good 

High 

420-B-DE 

Windsor  loamy  sand 

15-35% 

Excessive 

High 

501-B-A 

Suncook  loamy  fine  sand 

0-3% 

Excessive 

High 

501-B-B 

Suncook  loamy  fine  sand 

3-8% 

Excessive 

High 

501-V-A 

Wild  ley  very  fine  sandy 
loam,  high  bottom 

0-3% 

Good 

High 

501-V-B 

Hadley  very  fine  sandy 
loam,  high  bottom 

3-8% 

Good 

High 

502-N-A 

Winooski  silt  loam 

0-3% 

Moderate 

Moderate 

512-F-A 

Podunk  fine  sandy  loam 

** 

m 

l 

o 

Moderate 

Moderate 

553-N-A 

Limerick  silt  loam 

0-3% 

Poor 

Low 

554-N-A 

Saco  silt  loam 

0-3% 

Poor 

Low 

561-F-A 

Ondawa  fine  sandy 
loam,  high  bottom 

0 

1 

u> 

** 

Excessive 

High 
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FIGURE  3 WESTFiElDUXAl  PROTECTION  PROJECT  SOILS 


